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' Fischbein, E. THE INTUITIVE SOURCES OF PROBABILISTIC THINKING IN
CHITDREN, Boston: D. Reidel Publishing Co., 1975.
) )

~ " . .

Review prepared for I.M.E. by THOMAS A. ROMBERG, University of
Wisconsin-Madison, USA and DAVID PIMM, The Open University, England.

[ - . ’%——

“Introduction

* .
¥ i v

This is & thougi-nt-pravo ng’book by an eminent péychologist

involved in the study of hum ;'hinking. What Professor Fischbeiws.
to say should be of interest to researchers and graduateast'uder}s in

mathematics education for several reasons. First, ft’is abotﬁ

\< -

» .
mathematical intui:l:on, a topic of considerable interest which has not

received enon.igh séholarly attention. Second, the ﬁdeas grow out of and

L
L

are an elaboratio’ of aspects of developmental psychology. Furthetmore,

1

Fischbein’s analyses .and findings should be of interest to cogni’ive .

L ]

-scientists. Third, probability is a topic gaining in importance in

mathematics. Mathematics educators should be interested in research -

findingy about intuitions related to the Yearning and teaching of Il <

probability. Fourth, Fischbein, in contrast to many psychologists, does |
¢ v ' . - ! - |

-

Iw

not view mathematics -§imp1f 'as a collection of. copcepts to b$ mastered.

~

-about'prol;lems, Thil? -mathematicians will find this a sympathetic book

to-‘their ideas. And finally; 'for these reviewers,-g_;.his book is a rare y

He sees mathematics as a language and set of ideas one uses to reason I‘ .

chument in that it.Portra}{s the features of a re’ai research program.
For novicgs; too often research constructs _ana'meti-nods a’rg'portrayed in
terms of single studies, éigﬁi‘ficant ffnding's', etc. Concentrating dn
results from single studies d:[stgrts the tarog&s:s of inquir-y. Real
research 'j,llwolves'models,of phenomenon and a serieg of studies degigned
to clarify or answér, questions about the phenomena. This book, although
not written to portray the features of .a research program, does it by
e?cample.' For all of these reasons, we‘belil.eve this volume shoul&‘be in

all mathematics education libraxies. .
:@33&5%’ . Te -, -

3 -
L L

‘-. - - -




T . 1 - v
Organization and’ Purpose.of the Book)\ ’ . .
- el - * * I

/—/ . I .

/////_, Following a. brief laudatory prefdce by Hans Freudenthal, the book

contains eight chapters and four appendices. The latter are not really

appendices but are reports of . four studies which support the hesis of

) R
- the acquisition “of intuitions and illustrate the process of i quiry.,

4 “a * [ 4 +
. . .

Preface. Professor Freudenthalkcontrasts Figchbein's notions abouf
the acquisiti6n of intuitions (learned rather than inbuilt) with the

usual .concept attainmen% point.of view. He suggests a shifting of
stress jom concept\acquisition fo reasoning. He argues that this is
desirahle within the mathebatics educationfcommunity. ‘Furthermore, he
believes'E;schbein{s.views are an important'contributionlin"this change

in emphasis.’ . . .l
' L. ' ) T

t . .

o ) Chapter I, Introduction. Thls brief chapter (four pages) presents

F

a number ©f varied reaspns for studying probabitity. FischbeinI
‘|
discusses the general scientific usage of ;probability. He argues that

) behavioral phenomena are stochastic in nature \he pszhts to the increase

in the Eeaching of pfobabilistic nqtions at all levels, and hé. Llaims
that probability is a good way, to’teach independence.and creativity in

) mathematics. However, his primary interest is with inuuitions. As a

psychologist he.defines intuition as a stabilized action progr mme whiéh
is a hierarchical proczgz in the organism which can control- thr order Y
which 2 séquence "o oﬁbrations is performed (P 200, In additiony e
'ﬁntuition presupposes a set of distinguishing features which conﬂFr ) Ny
specificity on.it" (p:317. It is these features d{ instruction that
Fischbein,is'htbempting to describe.

L] -

~
i -

-

Chapter II.~ Intuition and Intelligence. This i$ the most import-,

‘ ant and .most interesting-cbapter of the. bOOk, for here the ¢ ntral

"theoretical constructs are resented. Its title is a misn

in that

its-sole congern is with intuitions, although later it is a gued that

-

-

-
-
.
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«+ topics-are present which comprise the book:
. iv . N - . - |

N

.t . L3
’ \

& tendencies of intelligence as a whéle" Fischbein assumes that

e (p' 65).

intuitions are generated anli developed rationally.

- priori, but are autonomous cognitive processes. ' He then .diseusses ‘

Intuitions are not a

various divisions of intuitions into’'species: a trichotomy into .

pre—operational, operational, and post-operational, and then two (not
necessarily exclusive) dichotomies of primary .or secondary intuitions .

and affirmatory and anticipatory ones, Apart from a couple of examples °

to illustrate tﬁese splits, most of these,splits are not used in the

rest of the work. L - ' s
N . . ) . . .
. ! _\ i F) ’

+

» He points out well that intuitions need’ not be ¢orrect, in spite of’
the fact that they represent stored and thexefore verified experience. 5
He claims we have ondy a2 meagre intuitige substrste with respect to

probabilitx, His prime interest is now made clear and that is the gthdy

of intuitions and their relation to action. In fact, he argues that what.

“is critical is “the relationship between intuition and action in that ’
human/ behavior is itself probabilistic” (p. 17).

. . 1

"He goes on to claim.

‘ * B ’

ot The responses of an individual cannot. be reduced to either buidt- in

* .’ stereotypes, such as instincts, or acquifed stereotypes, such as

L
classical conditioned reflexes.
frequently éompels the ipdividual to respond on the basis of a
global intuitive estimate of odds. Such statistical intuitions are

-

\\ an intrinsic feature of behaviour. {p. 17) ) .

. _ f Lo \:

Furthermore, he claims that the curriculum'o! probability lesrning mugt -
) - : - -
. i )

‘ N R i
We therefore believe that the intrqgnc ion of ney curricula in .
schools shou™ be preceded by research [into the primarty intuitive
substrate of the relevant subject. The primary intuitions may

~ facilitate the assimilation of new know ledge if. they correspond to

L]

take into account the intuitive substiate.

. scientific truth, on the other hand, if they do not Correspond to
¢ .~ scientific-truth, they may jmpede the assimilation of new - - +
. knowledg% (p. 18y ' f . ¥
, . . ] .
. T ‘

From this introductory argument the two somevwhat disconnected

probabilistic models of

.

- EWN

.

r

L . . el

The: cohplexity of circumstances .

.
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learning, &nd the orgaﬂizamion of “conteptual sclewas in the domain of

.

probability. Unfortunately for the reader?‘the language of’ probability .,

enters the disdussion in threerays. first, as the stimulus’set of
concepts to be learned' .second, as a desdtiption of intuitive thinking
‘ {i.e., intuition is basically, probabilistic in its débeloprnent); and
finally, as a mathematical model of the thinking process (i;e., a :
probability model for response generation) Note thad in the lasth two
cases other content cguild be used' to examine questions.in those areas. _ .',
This. trichotomy of use of probabilistic ;erminology, althoug|1L .
deér.

undoubtedly cleadti% the quthor, can be confusing to the red
. . "_/ L]
» ° - ' ‘ A 5 '

He believes learning about ptobability concepts is ‘a good ‘place for
.study of"* interactions. ‘He then raisee the question mentioned-by . e
Freudenthal in the preface, namely coul%ﬁgonceptual understanding JR
‘He ends with five
thought~ rovoking hypotheses on the onCogenesisiof probabrﬂistic

vy

béhavio : . . . : .

L . . . . -

- profability benefit from practical training?

. : ‘
v, _ : . .‘ .

~ We can hypothesise “the' exis&ence of a natural intuitive
. substrate fot the notions of chance and probability,
becauge the day-to-day experience of the chifld comprises
. stochastic processes.
. whereby intelligence can rapidly insert-itself into the
" flux _practical or méntal action, then we can assume .
that day-to-day ‘experience would creaag‘this adaptive tool

*in the preﬂoperational chil& N -

2.,

.

If intuitions are synthesfs of individual experience,
‘probabilistic behavior should develop in step with general
. intellectual development.

©

= ]

‘30"

-

intuitive substrate, and if this substrate 1$ largely to

The formation of a natural intuit&ve subs'trate must, be - S

distinguished from the development of secondary intuitions
which are the result of systematic instruction.
intuitive substrate of probabilistic thinKing is
reiatively poor {and, as we shall see, contradictory) the
problem of the. formation of secondary probabilistic
intuitions is particularly. important from the point of
view of mathematics curriculal . .

If the theory of probability is supported by a specfic

L]

Since the -

If-dntuitions provide the mechanism -

-

.
Il . IE Gn B B -

-

_ -
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be acquired through. the process of education, then the
teaching‘of'brobability theoyy should start at the - -
congretd operational level, or at the latest during the’, )
period of organisation of formal operations (12 14 years)..

. fIt is clear, however, that before tﬂ? novel. intuitions and '
conceptual system of any branch of sciencé@pan be 'impatrted _°~

’ through sducational procedures, it is necelsary to know

the primary intuitive substrate underlying the “science.

(pp. 17-18) T 3 A L.

- . Co : e -
Chapters TII, IV, and V constitute a distinct part of the'book.

Here Fischbelu_presents the conceptual basis of probab!&ity learning

- theory and examines in deLail the spontaneous responses of children P

‘stochastic sequences of stimuli with fixed frequencies ' .

In contrast td the last o

Chap;{r ITI. Probability Learnin_g.

2

chapter which we found challenging, this one was disappointing

Fischbein f0und At important to consider a mathematicai nodel of

proBabilistic the

learning (specifically W. K. Estes of learning

. based on stimulue samplingptheory) Arthopgh Fischbein's review of that

" theory is adequate, its connection to instruction is not well argued
- . +

-
-

Probability 1éarning is a *ariant on simple conditioning with.an
intermittent Schedule of reinforcement The intuition of relative _
frequency is discussed and classified as primary, anticipatory, and not

affirmatory and pre-operational His aim is to tse the data on

probability learning to formulate and illustrate hypotheses about the
- nature and development of intuitions’ as arwhole +The only connection to

instruction is in terms of probability matching as an expression of a

L3 -

particular intuition, relative frequency. .
’ .o R - . . ., . -
" Chapter IV, ‘Probabfﬁity Learning in Childfen. This chapter is a

detailed review of literature, Organized around four aspects of

probability being, e S .

(Ll_asymptotic and maxipising behaviOur as a function of . 2883

v {2) the role of réward and punishment' £ e
L] L - ) L L ..
- s 10 s
# . -
} T .n ‘ A . L
N [ 3 -

L2




,(/ ' is a rudimentary conceptual organisation underlying probgbility
1

“@varall, .Fhis is a,wéll documented, carefully argued review of the

,‘E RS ) .
. . 6, . s v
a - X * N | - ®
A LA -
4 (3) the r*l Pf instructions, * 7: o
‘. (4 recency effects and- sequential,analysis. - . . /', )

psychological literature on these. asbects Unforfunately, since one

concern was curricular, he did® not review the teaching or curriculum ﬁt‘ ’
.

*

work on th1s tOpic ‘Newerﬁheless, i summarizing the literature he | ,

posed the following seven Einding from the review. PR .

(1) A tendency to match input preobabilities in p;gbability learning
tasks is manifest at 311 age levelsgébudied down to three yearsudf

' age. . , . " i ; -
. . . - . . K ‘ ~

f (2) The rate at which the proportion of ho;ces reaches the input
probability level -across trials increases with age. The input
level is reacbed, at the latest, by 5-6 yeaxs. !
t . ’

. (3) Reward 1nduces a maximisation tendency which becomes stronger'

- ,

with age, . . K .
3 % o . - . -, .
*(4) Betw m the ages of 7 and 9 th{:%“is a tendency. toward -
stereotyp d’ responses, particularly alternating responses. After

11, however, predietions are détermined more by pat'terns
, froni antecedent sequences of events. .

!‘
LY

the age o
L~ extrapolat

(7) ?rior 1nst uction in the concept of chance and probabilityﬂﬂas
well as 1n somégimple précedures f probability computation—

. improve probability métching perfégmance in probability

- IEarning igsk .This findin’g supports the hypothesis that there -

behaviour and spontaneous propabilistic behaviour in general,

(pp-* 56-57) . K; ] .,
. . . - , . .
K &

\‘ \ =

‘.’¢.‘ P . . L - '\
Chapter V. The Intuition of Relative Frsquen_y. Here Fischbein

claimg thst ﬁrobability matéhing is the expression of a Earticular . i
5 )
1ntuition, namely that, of reldtive frequency.. Negative recency ef?ect,

why it Xs iﬁporzant, and its use‘ss‘a strongly-held bdt erroneous, ;
. rntuition is discussed overall _ This chapterrcontains a more general -

* ) 3 ' -9 k ) ¥ /“ i :
{ " L] : . o . .
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.discussion of research and mentions only a- few research studief.'
concludes with an interesting discussion of the heuristics of -

availability and represgntativeness. Here Fiscgﬂein argues that
+ the intuition of relative frequency, thou.tn correct ,m many

.

sitdations, is in fact influenced and biased by a variety of

conditions, He' then’ suggests that two categories: of such PR S

disturbjpg factors:should be distinguished.
‘factors which are extrinsic to the psycholo

s

st, there are,
al méchanisps, of

statistical evaluations. Availabflity is an, exampr . The errors ,lf '

An this tase mare not due, ;o an ineortect probability Judgement, as

'Such, but to the ipitial iﬁformation on which.the Judgement is
"'based . .. . <.
LI - / - . '.
T The—second category contadns errors which are due to the .
mechanisms of evaluation per se. The heuristic of . . oo )
‘ -reptesentativeness longs to this category., The errars Smwthis
category are due primarily to insufficient knowledgk of the theory
of probability. What is significent is the fact thas tﬂe ELTOLS .
are ndot blind errors. They ate ‘generally determined by £he
jpct's tendency to interpret  randommess.as though it were -
. ratigpally governed- Representativeness, the. search;ﬁor clear
interpretable patterns (e.g. thei!gsﬂition of relative frequency) .
" may be explained gs’ being caused by the effort of human - ~ - L
_intelligeﬂce to make the random more reasonable, in the absence ‘of
R sufficient’ mathematioal knowledge'. * {p. 64\ ‘ . C .

13

w
l

= IS .o -

. -

¥ Chapters VI and VII form a second, and for u§ a more interesxihg

distinct partﬂof :his book These qre two iong chapters whi
a series of experiments concerning aspects of the concepﬁﬁs]

ch, describe;

P * <

A

_organization of probability from a neo- Piagetian dEVelopmental ' .,:3

»d

perspective.- . . . .
. - - 4 . iy N

Estimating 0dds’ and the ﬁoncept of Probabili_g. In:

‘\..

b T
- T G T
.

‘Chapter VI.

First, chance and‘ 1 _

HereJ’Fischbein L
"reviews Piaget s.classic work oh the concepts change anﬁ necessity and
Fis%hbein and“' -~ -

’ . this chapter, several experiments age discussed
necessity-are seen &s a pair of polar- intuibions

then extends that research (Piaget and Idhelder, 1951)

his’ associates repont two results frbm a~we11 done study reportei in . ] .
APPendix 1 that ’-‘ e “’ﬁ. 4 C: - ) S e e
R ‘ Well.before the opetational ;é age,, th@ child possesses an intuitioﬁ ]
of chance, and carries out.intuitive estimatign bf odds, although S

. .
N * ‘,-‘ - ]

.. C . . ]
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. ) e o iad o . s, .
the absence of operafdQ nally strictured thought greclude the - o -,
« conceptual structuting ofythis intuition, whIth . is cdhﬁlﬁméhtEry to— :
" ‘the intuition of negessity. / . - . . I
" iAt* the level of formal operations, according to Piaget and ‘
_ Inhelder, there.will be an improvement in the estimation of o
' probabilities.- :In fact, - however, as our, experiments have shown, - )
‘with increasing age the estimations b (ﬁne poorer: pFe-school '
children give the highest percentage ¢f correct responses, when . .
"compated with 12-13 year-olds, in sitwations -with equiprobable . .
- outcomes.r With increasing age, the esponses became mote erratic, . I
more hesitant, and more frequently indertect. (p, 22) ! SN ¥

- " L
8 . - - b

.

Furthermore, * they eéxplain these findings in teriis 6ﬁﬁinstrnction by?ﬁi
arguing that schools inculcate the notion of univocal determinism. . At.

the operational level, the :child looks for ceusal fel;tfons which will

permit univocsl-predictions, even when the objective situation provides

no evidence of such relations.

Evidently, cﬁance'implies to older

children nothing but ambiguity and unCertainfy,_and thus denotes the

feilnre of cognitive efforts,

The pre-school child is less disturbed by

ambiguity,

The child apprqaching adolescence is in the‘hgbit

(inculcated by instruction in physics, chemistry, mathematiecs, 'and even’

history and geography) of seeking causal relations which can justify

) univocal explanations (pp. 72-73). - - — iy -t~

e
o Second, on_hg;imation of odds,.Fiscpbein makes the distinction
between making predictions while "knowaﬁg the structure of the- .
conditions end.bredictions based on estimation. He then presents an
excellent rev1ew of a series of studies on the topic of systematic
instruceion, “His sumMary ‘of the studies on estimation of .odds show
clear ;:jfwionship betqeen instruction and level of reasoning.

P

chool children possess a natural intuition of chance and the
quantification of chance,; but, at this age, only estimations based
on binary comparisons are possible. Instruction does not bring
about: aﬁ?asignificant improvement in this respect.

, If apgropriate instruction is given at the level of concrete
operations, children catt learn to comparefodds by means. of a
quantitatlve comparison of ratios. . :
" ‘ ‘..
At the 1eve1 of‘formal 0penations, these estimations are
carried out ditectlyc The difficulties encountered by, the

-
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intelligence in acquir g and using piobabilistic concepts are, e .
explained-in-.paxt. by*c tain_fundamental lacunae within thg.ﬁ t of °*
. intuifions relevant Yo probability, and in part by an incrqéskpg g
* . tendency of maturing intelligence to seek univocal causal
. J'explanations.‘(p. 98y . . \ ”~ . .o o

-
o oo - ' "
" .y - . . -

.ot - “" "/é_..\ : “
In addition, one serendipiﬂ%%s discovery was that teaehers wrongly
advised students. In fact, they found it was more difficult to make .

teachers understand the concepts of probability than to makg#their Lt
pupils understand them. The teachers wrongly corrected tests on several
occa%ions‘.the children had given the correct responses, but the )
teachers had interpreted the questions wrongly. This is an important

finding,_since it demonstrates the loss with age of certain intuitive .

aculties. An adolescent has better chances of rebu11ding an intuitive
S .. - .
tructure t?an an adult (p. 92). : “

hapter VII. Coﬁbina;orial'hnalxsis. In this chapter, Fischbein

elates combinatorial ahility to logical thought.' He begins by
chdllenging the conclusion of Piaget and Inhelder thar-combinations are
not available until the level of formal thought, From his detailed
analysis of the results obtained by* Piaget“anénlnhelder ke made the

following conclusions.

E

¢

»

First, not all subje%;:.a; the level of formal operations were ab1e

to giiscover the method of nstructing combinations. Subjects were not,

of lig=1S years. Fischbein concluded“%hat

This' indicates that during the stage of formal operations (12-15
' years) the intellectual capacities required for combinatorial
operations are continuing gradually to deuelop, and this
.development is not, in facty completed during. ‘this ‘stage. :
(p. 105) . . ) . o

-y

LA J

Second he c1aims . - ‘ _ , ‘~
the experimental design used by Piaget and Inhelder incorporated a
learning factor, since the .gradual increase in the set 8ize ofi e DT -
elements suggested d particular method o the subjects. It is

u
.

$
W




- preparing for thji assimilation of-abstract structures by prefig:ur}l.ng I:,:

~ *- (2) Tt must be heuristic.‘ It must lead to splutions which must be. 'm.
‘ valid for the original as a result 'of the genuine isomorphism ' l

* between the two realities involved - (i - the model and the . 5 )
original) L ’ .7 ) . ) | l
(3) It must be capable of self-reproduction, in that its B o

' . ‘.image;-concept coding is suffici!eng‘ly general for it to be able to ) . l
o ‘ ~.suggést new models {p. 110). . ' _ . . g
) . , . o ) e 15 o l,
Lt ] - - P . I\r

R

.

therefore quite natural to 'wonder what woul\ci happen if one int'ended : C
in the developmental process (which, in its nafiiral form, seems t(“" * ¢
be ¢uite slow and.laborious) b)f offering the adolescent,a .
h R _}gystema'tic comﬁination technique .+ (p. 105) s - . )
" N ) ..

> . - . -

L h g

From this analysis he @ses ‘the following problem: ‘is it possible that ‘ : Lo I
systematic instructiﬁn could acceler]ate t‘he\acquisition of the set of“‘ ' '
operational schemas naeded? An important aspect of this procesé would. .

' ‘be that it would require the agguisintion of etructures, and not rof 3

speclfic in’formation or particular procedures. ;
: e ) e g . )

_ - The .teao:’:hi“ng strategy Fischbein chose to follow- to answer this =,

: question jhe-called the "prefiguration of stryctures strategy.” ,This = l

strategy .expresses the necessity (not merely the possibi"lity)‘ of

these sr.ructures"'j.'m the previous stage of intellectual development to
that_i%h:!.ch they are normally assimilatéd, but which uges the methods ™
appr‘opri‘at'e to .this prior stage (p. 109), He then argues that by using
adequaté methods of prefiguration, it is ‘possible not only to prepare

for the next ‘stage of development, but to accelerate development toward

L) . LY * -

- ,the new tage; o
po - - -
4-' ¥ - M - 4 1

- ) R
S\tsh prefiguration can-be’ accomplished by creating geri‘@rative
models which have the following properties: . - .
(1) If with a limited number of elements ancl rules for t“heir . . ,
combination, it can f:orrectly represent an unlimited number of

: different situations:

v * ' T - . |
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< was’ necessary (p.

Ce t:

good example of F“Ch a

combi htorial _analysis dnd probability theory.

a stjdy (reported in Abpendix
assi iIation of tree ?iagrams

combinatorial operations. At

. fact} they found that even et

combinatorial techniques were
115).

1
<

< ’ T -
Chapter VIII., Summary and Conclusions.

model is the tree diagram used in
Fischbein then refers to

Iv) “on- the extent to vbikh children s .

could accelerate théir acquisition of

all ages they got spgctasular results. In

‘the. level of formal operations,

not‘spontaneously acquired. Instruction

%
This, too, is an excellent

chapter.

The summary starts by examining the notions -of chance,

e,

relative frequency, astimation .of odds, effe

of - instructiop, and

combinatorial operations for three developmental levels of reasoning.

* pre*operational, concrete operations, and formal operatlons.

-

then concludes that:

(1) Intuitions are cognitive components'of intelligent behaviour
which are adapted, in their function and properties, to ensure the
efficiency of behaviour. They are stable, structural schemas which
select, assimilate and store everything ih the experlence of the
individual which has been feund to -enhance rapidity, adaptabillty,
and efficiency of action. (p. 125)

' (2) In the contemporary world, scientific education cannot be
profftably reduced to a univocal,/determinitic interpretation of
events. An efficient scientifi culfure calls for education in

. statistical and probabilistic thinking. Probabilistic intuitionms
do not develop spontaneously, except within very narrow limits.

b The understanding, erpretation, evaluation/ and prediction of
probabilistic phenomiéha cannot be entrusted to primary intuitions
which have been neglggted, forgotten, and abandoned in a.
rudimentary state of ‘development under the pressure of operational
schemas which cannot articulate with them.

v L3
- - But in order for this requirement of an efficient scient1fic
culture to be met, it is necessary to train, from early childhood,
the complex intuitive base relevant to'probabilistic thinking; in
. this way a genuine and constructive balance between the possible
“and the- determined can be achieved (p. 131) o e .

(3) In order to be effective, the teaching of a subject should be'

igifeceded by ‘a surVey of the intuitive ground, just as the
construction of a building is preceded by a survey of the mature.
and’ potential resistance of the ground on,which it is proposed to

”*build 1:, (p. 139) - A,

o

Fidchbein
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are likely to fing'itwa_difficult book to read.

k)
-
-
.
fr

Chapter VIii is then fqllowed by the ‘complete reprints of the

reports of fouy related and well-done studies which support the ove7%11

) thesis of the boo!, These studies are. ';f SR ¥

Fischbein, E., Barbat I.;, & Minzat, I. {1971).
Primary and secondaryiintuitions in the introduction
, of probability Edaca%iohal qudrea in Hathematics,
’ .i 264~280, ) . R .

.

’Appendig ;

N ¥ N . ' t ar N ) T
L]

Fischbein, E., Pampu, I., & Minzat, T. (1967). The
child's intuition of probability.

o 193-206. . g \f’r

‘o * Y

Appendix II

o

-~ Appemsix III Fischbein, E,, Pampu, I., & Minzat, I. (19?0)
’ J Comparison of,rationp and the chance concept in
children, Chii& Develog@ent, 41, 377-389.
’ i
Appendix IV Fischbein, E s Pampu, I., & Minzat, I. (1970).
*Effects of age apnd instruction on combinatory
. ability in children The British: Journal of
Educational‘Psychology, 40, Part 3.

A

Q . -.

. This is an excellént but nat totally coherent book.

-researchers interested in the relgtionship

and instrpction.,.. .

Final General¥iComments R .

3

It is a

'collection of chapters with some, but not enough continuity between the

different parts. A large p;oportion of the work.i§ an extehsive review

of several literatures.

The important core of the book L,is Chapter II, -
X

o .
1
LI '

The audiehce fot the book is developmental psychologists (not

mathematicians or mathematics educators). For example, FIBchbein -

.provides lengthy discussions of the probabilistic settiggs which could

have been omitted for mathematicians. ﬁe expects the reader to be

thoroughlyibersed with both the conceptual frameworks ‘and” methodology of
European developmental reseavrch and assumes the readers will be familiar

with that tradition. Unfortunately» for these reasons American readers

Nevertheless, Fischbein has a lot tohgzy, particularly to today's"

etwedh ¢

L3
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. learn tested content varied according to the text used.

Freeman, Donald J.; Belli, Gabriellsg ﬁ.; Porter;, Andrew C.; Floden
Robert E.; Schmidt, William H:; and Schwille, John R. THE INFLUENC
OF DIFFERENT.STYLES OF TEXTBOOK USE ON INSTRUCTIONAL VALIDITY OF P
STANDARDIZED TESTS. Journal of Educational Measurement 20: 259-270;
Fall 1983. “ ) - . . '

mﬁr

Abstract and gomments- prepared for I.M. E. by RANDAuL I CHARLEﬁhyH R
Illinois State University. ) )

1; Purpose e

. ~ . al

The purpose of this study was to examine the degree to which tﬁe

) match in textbook—test content varies as a function of how a teachér

uses the book.

r

|
2. Rationale Yo | S o l
- . i ' |

i

‘.’;ﬁ N
In a cohtent analysis of ‘textbooks and tests ot fourth-grade _

) maﬁhematics {Freeman, Kuhs, Porter, Floden, Schmidtg & Schwille, 1983),

the authors found that the match between the content covered by tqmts

'and the content on standardized tests was better for some textbooH-test

- pairs than for others.' In other words, 3 student s opportunity td

Subsequent 1

. case studies by the authors found five different styles of textbq$k

i-use. Since teachers %fe texts in different ways,' the authors con ectured

. that a.student! s oPportunity to learn tested material might also ary

according to the teaca&r s style of using the text. |

3. Research Design and Procedures i

Lol [

. - - P -l
- - . .
" . B — - N

The autggrs identified five styles of text usagé from year-1 ng

case studies of seven elementary school teachers (grade levels ate

: not reported ) o I e

a ' ’
Here'the teacher would start the school jyear

* 1. Textbook bound. -

on page one-and progress page-by-page, through the book oyer

dar

Ak
:

L

A




.f ‘

. 14 ., ;
S . pe .
o ¢ - R -
' “the course of the year. ' . ;' ‘ f ’J .
2, SelectiVe omission. The teachﬁt progresses lesson-bywlesson
: with this approach but completely omits zome chapters, most
typically geoms;ry, advanced work with fractions, and topics '

‘; they believe will be emphasized in later gnades (e gI, decimals)

‘ %“6‘: 4, The ‘basics with and without measurement .

Here tre teacher

.

-

ihtroduces students ohly to the content he Or she’ bﬁl eves’ Lo

The “basics" for this study includez a review

_ be the "basics "

of addition and. subtraction, introduction or refinement of skills

for multiplication and division;" and intrfoductory work with B
fréctions. ‘Some teachers included measurement among-the basics.
Manag__enb hy objactives_jﬂﬁ_) The content delivered with this
approacﬁ isudetermined by- aniSt that correlates specific '

textbook exercises

were identified for this study by examining a particular school
dia;rict s objectives.

These objectives reflected minimum

- comoetenciesfin mathematics.

u."iﬂ_ 1:" ) ) I
6me fourth—grade text was used in this study [Holt Schodl Mathe-

matics ‘(Nichols, Anderson, Dwight,. F10urnoy, Kalin, Schluep, & Simon,
1978)}, and "five standardized tests-of fourth-grade mathematics were
selected for analysis:‘-(a) Comprehensjve Test of basic Skills

CTBS-I & CTBS- n)/ Level I/Grades 2.5~4.9 and Levél II/Grades 4.5-6.9,
McGraw-Hi1l, 1976; (b) Iowa Test of Basic Skills, Level IOIGrade &,
Houghton Mifflin, 1978; Metropolitan Achievement Tests, Elementary
Leve1/jcrades 3.5-
Achievement Test,, Intermediate Level/Grades 4. 5-5 6,  Harcourt Brace

.9, Harcourt Brace Jovanovich,

- Schmidt, Porter, Floden, Freeman, % gchyille,

%Pvanovich 19734~

i ' y . - - d T

"~ A three-dimepsional taxonom§ of elementaf; school:matﬁematics
was used to analyze theo&ontent of the text and’ the five tests (Kuhs.

1979). All interrater

correlation coefficients Were ~greater ‘than .9%. < :f

L3

ith specific instructional objectivesg.
g
Twenty—three objectives or the fourth—grade mathenatiq“jtiigfam

1978; and the Stanford *

"

~
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4l Findings -

2y ) T . .., ,
-
[l ' * ¥
.- * : ! .
: ' : 'u‘. d n‘
.Two measures of Yinstructional validity" and one measure of NS

7“instructional focus" were defined and cal lated for each pairing
of textbook usage style and standardizé’d tdst. Instructional validity;yg’
" is"a‘measure of the pportunity to learn' the content'of.the tests' ‘ '
The'measure is’ the percent of items on ‘a ‘test that‘would be covere¢ Y
‘ with a.particular style of”text use Inqgructional validity was
calculated at two levelss content covered (at least 3 items in the - .
text) and content emphasized (at "least 20 items i@ thehtext) ' C T
.Instructional focus reflEcts the relative emphasiﬁ that/fopics 1ncluded
on a test recelve in instruction. The measure is the percent of text-
‘book problems covered ﬁy the particular method that are represented by
_the iteps on the test. L. P ’ - - 9

}

{a} Both measures of instructional validity were far lower for the
‘ MBO approach than any of ‘the other styles of text use. ‘
(b) 'The selective omissgbn and basics with measurement approaches'
lhad almost the' same: and® the highest instructional validifgkr
for content coverage and the basics with measurement approach Y
had the higHest validity for content emphasized, _ - a
(¢} For three of the tests (CTBS-I, Iowd,” Stanford), instructionaﬁ
validity was not generally affected by the other foyr styles .
of. text use (excluding HBO) For two of the tEsts, 1nstruction-
‘al validity was affected by the style of text use. . . \;
(d} The MBO approach devetes'the highest proportion of instructional
time" to tested content across all five- tests (i e N instruc-
tional focus). ,Approxrmately one to two full lessons.of
additional practice was provided on each topic with the MBO
‘approach. ' ' N

(e} The other four styles of tekt‘use did not differ significantly

. . in the lével of instructional focus. - . .

5
a .
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5. Interpretations . e i

-

,{a) ."Althéugh the MBO system provides greater depth jof coverage

of the test topics it.éonsidérs, it is clearlv Inferior to

the other f0ur styles “of textbook use in the match’ it provide\
: in content taughf and content tested" (p. 268) "To the’

‘e \““*_f_\exteht that. the distfict 1s.concerned about performance on

-~
standardized tests of achievement, .steps must be taken to !
s ) 1
g ensure that all students recei;g ifistruction #n m thematics
. beyond the-curriculum defined by minumum competency objectives

. (e 269). |

(b) * "For some, but ,not 511, standardizéd tests oﬁ achievement, the

: ‘ i - - r -
‘“ Vv .match in content taught and confent tested w#ll vary across

- the other four styles of textbodk use consid%red in this »
' investigatfon"‘(p. 2683. Lt / . ' . o
. , . ‘:'_‘ % it ’ - ' rf‘ - "'- . ljr" ’ \Q .
. Abstractorls Comments * j i
o ’ . . j::,}\: *i‘:‘:«r.’!_‘% . ‘f__“ .

T —

X5
The authors of this study should™ be cbﬁhended for addressing an

o interesting and importang“fesearch question. ‘Teachers sheuld know \

f
that the way in which they use their mathematics text may affect a

. student 's opportunity. {ao,: learn the variety of y;.ont nt incldded 4n C '
é‘ 3
"school mathematics prggﬁ anﬂﬁggz affect a student’'s performance onm

o
a standardized test of achievement. However, beyond this statement,

it is difficult to diaw any conclusidns from this' research report. .
ha} * . .

bt N .
. 7 .
- |"’ .
.o Because of theelimitations of this research, /the authors even'note .

'tbat the ‘data summarized An this|repoft should be viewed‘as Fillustra-

. tive, rather than definitive evidence, of variaﬂion in the ;evel oE?

insttuctional validity of testsfthat may result from differences in
‘imw a tex ook is used" {p- 68) Three o£ the importagg limitations\
of this-study.are that only’ onewtext'hﬁs used ohe gra. ;

exanined, and "definitions- ‘of instructional validitjt }‘% based on s
. arbitrary staﬁdarﬁs for describing the content of instructiOn" {(p._ 268)

L
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In addition to these limitations, five sp cific styles of textbook

(9

ysé were used to select content domains apd theserﬁypes may not .

“generilize to all’ teachers. For example, many teathers I work with use

selective omission" approach where sp Cific lessons ark Qmitted not

.—a.

eiways or only entite ohaptens a fiﬁ this study. Many textbooks contain.

bional chapters aspist teachers in ‘making

. optiongf\lessons and even
“decisions about which content may he omi te&"rﬁlso, the authors .

definition of an MBO system, must be cona dered when interpretin%”what
appears to be fairly definiqﬂve conclusfons about ‘the failings of

b .
‘f

"y

N

minimum competency programs. - " .
Co. - !

g
- -
The authors’

[
'ﬁ"n’c -

trong con51der1ng the de31gn_,

o

¢onclusions seem rath

oﬁ"thichtudy. The fact that the fiﬁe in ructione} approaches used

in this 'study came from case studies of ¢ seﬁbn‘teachers‘should be

considered when assessing the generalizability. of these—aﬁbroaches. N
» A final concern { have about the desi n of this study is the content

. ]
asdd for the texts . od tests. There are some cells

“din the taxonomy hat i_cannot interpr t. For example, what kind of

problem” ﬁould ‘be in the piace value-g ometry cell?' A different scheme

‘for'cctegorizin%\the ‘content of and tests may produce quite

different findings from thoBg

W \>‘ . "4-”_

I spite of my concerns ééout th 8 particular study. this invest- \

. -

~ .
- *

f

. igation can serve as a sta;ting pointf for more definit1ve research

foe toncetning the types of(content declsions 5eachers make relatiue to

a!""b.
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= Abstract and. gamments prepa}eqﬁfor J.M,E._b& JOHN G. JARVEY, University -

of. Wisconsin—Madispn.
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1. This study determined tﬂe effett of.direction of movement on the ,agg}

* |edifficulry of" sl1de,.f1ip, and turn transformafion tasks for, f1rst-
third~, and fifth- grade students. Because the taSks were spatial

visualization tasks, sex-related performance diffefences were 1nvest—

_ Schultzm rAn A» and Austin, Joe Dan.l~DIRECTIONAL,EFFECTQ\TN\!%QNB{T L
v, FORMAPION TASKS. Jotirnal for Research in Mathematics Education I4:

igatqﬂ. ’ o - . ' J . L . 'Qﬂ
b - . o , . R Y s . ’ . .
[ . 3 i!c'. . - By ) ) -
2. ga%ionale S et : N .
- T ; [ . . - - !

.

LI} -

Content from transformationﬁgeometry is included in some mathematics

textbooks, tests, and research tasks. The direction in which the
piry
—~ transformed object is moved may affect childrens understahdings (Schultz,

. d9?8) - This finding provided mhe impetus for the study of the effect

of the direction of movement on performance. ‘ ‘

. sl
1 - .

. . ot
- \ - . - . - - .

A

It is unclear whether there are.sex-related differences in perﬁormance'

on spatial visualization tasks. The available, conflicting ev1dence >

motivated the search for sex—related differences.' . o« v
. - ¥ . ',,J N .t : - T . -
. = . . . L e ¢ - =
. . . . ; . o N = . "‘_,.
"3, Research Design and Procedures - {, S

" The subjects vere all But 26 of the 131 fipst-, ;ﬁird-, and £ifth- .
o rgrade studenps enrolled in a metrbpolitan Atlanta (Georgia) school
Thirty subjects (13 female, 17 male) were in first gnade, 35 sub;ects
(18 female, 17 malej, in thtzd;grade, and 40 subjects (23 female, 17
male), in fifth grade. ‘The'ﬂeéchers in the schpol indicated that these

students . had received no formal Angtruction in transformation geometry.\
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-:\ _two- gs,ts of s&ilbo*at pi)eces (i e. - hqll and sail). 8ne set:

P
Twenty-six students (181in first g{-ade,, 7 in third grade, 1 in fifth

grade) were é‘xcluded *because they were unable. to complete successfully

-
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Emd
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» The materials used were: “twa &!cm gquare “heets of Pl‘exig S

a.,

was g‘hzed bnto one of t‘ne Plexiglas sheets ta Eorm the shap% of-a.
Sailboat. ;;:" _: ,. » L ) - . ‘ .‘ )

jJ
L

. o .t
* s ] -b... , L N t

- I ‘ o ' - - ’
sach task consistgd-‘off the interviewer u(a) placing the sailboat-
attached Plexiglaa a’ﬁeef with the other (¢lear) Plewiglas sheet ;mo;: it

in fronf of the aubJecté (b) ‘as the mrbje&t watqhed trqns‘ﬁorming the

* . clear sheet us’iné“a, slid'!‘ flip, or turn amd a movement, (c) asking t,he

.« subject to p}aq& ;Jleounqttachhd saiIboat p.'ieces on thb c-lear sheet, to
show’ the neSuJJ:‘{. 'E:sn tahé sailhoat, of the transformatimn’ and (d)
recording,_tbe s’ubjed’t &" placement pf the piece!r‘
told whether ;he,irdp,la

l .
Fud t ':s.. N . g.W ow

Sl)bj eets were not

énf:s of the sailboa‘t 'pieces were correct

v -

e . ‘a‘ Jeg 2
. l;‘ifnée
edch sub;]‘ég.t: d.uy;f@ &néa 204« t‘o 30-—m1nate indiVidua]: interview session,,
The five direq:,ioné were hm:_:l;gontﬁi—ri&ht "IHR) horizonl;al-left (HL),
vertical<ip gvv{'* cu' i.nup—nighé {mm"} and aﬂiagonal"-up-left (DIJL)
The respoﬁse Eo e N etaé‘]&‘*was ,s&qf,,req on a."ss'?:aie 'fz:oms"D -to 4.,, A scoreg,ﬂ

‘.“ . BTy, "
of 0, I, or .2 1Qr.a v‘he ku“bjec‘t"s plac.ement of-, each\bsailﬁoat

d&%f e‘d co
’ piea these ;:}rdéoa?da yé}:ea\vsum’&d« 6r‘tg.‘bt'%1in t;.e score. for that task.

The score givqn. ls _ﬁﬁe .pis,cé'menr.":,gf .@xp\&%oe- w‘aa as' Eol}ﬁwg. . {;a) a ..

w”é’s _ﬁ‘ebh @erﬁaqg}y lfoi:atéd Ande corrle.\ctly

“‘\

_ score of 2y if theipie

; e qen‘ e " g L tee
(b) a, scmse‘."'bvf ;f\:\l'.he piece was correctly lq'?&ted or
-correctly orient;ed' gnd-’ (ql a. score of 0, ifctﬁe piece’:was neil:her :
LN '\

: . . .-
. s T

oriented

. - .
£ APRTN

o
a

correctly located nor torrec;ly'oriented

e
r

- .
LY
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5". an i‘nit.ial task. copying a Eixeé object in sevaral de‘ferent orienta—

»
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H a “0 *
*(é' tﬁahs‘{ﬁt‘mfationsm’s*directfons) were présentedd:o \ .,

wi'w

-

Bl

. . . ’ . .
Il s . ..
. ‘-‘r . . L . _" .

L} - remi

f %S g

i

a9 I

Sy

L

-;
LY
g

a

1 D B :
u“ :
b

v A

"o

[ B
3-. -
+ - b
- A by -
S N e U T

b

Il .

o

4

ey

Y Y

L.

e




. o S EEL. S N T o o e L
- - - L}
. P 1 . 'y - L e
L . : . e LR -
. ' * ' ‘ . " * *
- - 21 -
-
- Mgt . N - ¢ .
. - . -t \ . L
.‘. . i L - e - l;‘ b e “ag e w ' s SN
. . - et . e . P .
- . . * z ' .- L " . . "'. L & s 3 R SR .' -
L9 - . . . - | — . L 1 St i I LA .ty . e e L
P "‘ r * ™ \, IR ae . '.! L .. . ‘.= .- Y o3 P S .o
v — - - L3 - + Y . - .
. . I A PR * - A
Pt

‘ R T

"" _All,)of th’e responSes of 12 randomly .sé'lected subjec;:s were, scored oo
Jboth by” gne of tﬁe investigators and a qn‘i\rersity fac-ul*ty member'not ..__‘ A ..
* otherwise invol\red in ‘the stndy. The correleation coefficle‘nt\of theSe et
P P o > . 2 . .‘: o;." .
e independently d.etermine;l scores ‘Was 1 00 f_ﬂ,,.ﬂ;f’f/ ~!-.-'.~__,, R TP <

; AT S | 3 . . Al PR

. R ! . - o oy " . - % P 1 . LI Tt - .

R .ar' - ., - . . ._-.‘ . . " . . s T
- . K

'I'he task response scores were swﬁned ,agrqss type of,trans formation . }w’ L

LY .~
.
-
.
L}

- “.‘... ‘apd, across ‘all of the. tasks o produie three subscores. and total Ay N ) s
*,. 3‘# ": +'score. ‘,.Coeffztcient-aoloha internaJ, consistency rel:.abilit:y estimates : -_ .’.t“' .é
o %weme computed by grade., for ‘each subscoi:'e and the total score» Wich . ’_ ;
- e b ; one exception, the reiiabilikies were gr«eatei' than 0. 60 The- ﬁirst- . T, e
. grade flip subscoi‘e reliability was 0., ’ll T ) ce ﬁ. C
. N . B R

A repea{ed measures ANOVA, m‘as used to 5nafyze the daJ:a Each

response of each subJe.ct was ysed as_a data point. The 15 measures . g o

-

. Were classified using t}wro factors. “type of transformation and directi

s - -
y -
L4
l‘\

of movemeﬁt. Grade and sex were grouping variables when the ANOVA - ,{ el

;o v indicated there were significaﬁt interaccwns,.the Bonferrqni retest o
l \ was used to- e,xamine further the :Lnt.erac.t:ions between the- variables.. -‘5__"“’
l © .. & -Findings . ‘f‘ L \, " y ~ S
e T N , oL .--...’ °,- .- . : . . .q
II r — There were ,siél}ificant di.fferences in performance between Srad&_, v '-q,‘,
. 1eve1é (F = 40.55, p< 0012' 4f = 2), types of transfoma&ions (5 = -;
N o 139915, p( 091, df = 2), and dit'ectj,on of movement - (F = 48,08, ,,’“ et

o VN p{ 0’01, df = 4) “.l‘here-.were nq:*statistically significant sex-related, -~ ‘_ A

effects. In general, mlean peuﬁm nce improVed as the gnade level . .

increas‘ed, was highest on slide-tasks, and was lowest on turn- tasks. .

Theré was nd clearcut trend in the direction of .movement data ac;ross e e

.S . S A
. 7
L
»
.. -
LY
“a
>
/
~
»

%9

grades and transformatj.on tasks but in general, mean performance was . ; .

N bt . : i.

highest on either, the horizontal or vertical movement t‘asks and lowest , o be 7

. , . . Se b

_on’ the diagonal movement tasks. . . . o ¢ moEL
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, Of greater interest were the three stgnifichnt interactions between . .
. : |
the variables. One was the interaction between the type of transformatipn l
J' .
and grade level (T x G) (F = 3.00, p< .05, df = 4); a second, the inter-
action between type of t&nsformation and direction of movement (T x D) l
(F = 46.83, p<.001, df = 8» and the third, the 4interaction between ]
direci:ion of movement, grade l&vel, and sex (D x G x 8). (F = 3,20, ’ l.*
p £ .01, df = 8). The result of the Bonferroni comparisons of the T x G !
. and T x D interactions*ate reported in 'Iiabl‘es I and 2. . .
. i b ’ < ' ) - .'
/ ‘v.. . * T .
D, S ST |}
. . * ¢+ Table 1
- . Bonferroni Comparisons for
- - TumformagaomType by-Grade inreraction l
Grade &: Stidde Flip Turn , -
* Grade 3: Shde Fip < Tum :
Graile 55 Slide Hlip. Turn l -
Slide: Grade S Grade3 Grade 1 call
» = . - ’
~ Pip: Grade § Grade 3 Gidde 1 ..
’ = Temg h (‘udeS Grade3 (‘rade'l o ,J‘ia"i_lf
: . = ’ MNowe  [neschiow, enfuegare n deehnmgondee of unweighted aneaas, Undedinig pans entests uhlw u\\rﬂnh!]ul mum ik "
. it dudfee spgonfuoomly, -
, (schultz & Austir, 1983, p. 100) ' ' l
N —ehe - P . ' »
- o l:'
e . o E
. - ‘ ; Bonfcrronl Com ariso T E 1;— ‘ ) T
- . IR ‘I't:msformatwn “Type-by-Direct nlmerachon ’ . SR -
B ’ Skide: ~ HL__DUL___ vU . DUR_- HR_ . . ' RS l'f
' * ’ _ Flip: HL VU= HR. T WAL D-UR ', . ;o
\ S Turn: : DUL HL VU . HR ., DUR B
: = ) e 77 - - ' g
? H-L: ’ Stide Flip Turm L l
‘ ER DULy slide ¥ Tuem Flip . R
VU: Slide Flip_* Turm : : -’ *
i DU Shide - . Tuem - Hip ; ‘ - l;
he . o HeRe Sllde : F]IL Turn - : C T
sNate, In each row, Enres are n&clmm;wdew!unmimdqmam Und“lmm;jom’mnﬂUmowwmgm.n.d‘d - . . "“-,_‘j‘
nmd'ﬂtr wphificansly. . o . . . » l:;
- el (Schull:g & Austin, 1983, p. 100) _,,,JMH” ' FE i
et ¢ ) . l;
1 . . . . . ' IS
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Analysis: of yatiance of the D x G x_§S interaction-by. grade sf;oyed f
that the direction of_‘. movenment by sex.interaction was signi‘ficant {F="
4.43; p < .01; df =
tb be due to higl{erh_performance by boys on VU tasks and by girls on ﬂRﬂ;oj,

and HL tasks.

4) at Grade 1 this significant interaction appeared

Bonferroni comparisons indicated that these sex-relatgd |

differences on VU, HR, and HL were not. statistically significant. <~

. v
F

5. "Interpretations . S

>

r

.'I.‘he investigators concluded that their results support the following

conclusions: . . : . o

- W . -
!

. - - !

i . I-

1. The scorer reliabi}.'ity and internal consistency estimates for

l e

_the three ‘gubseales and the test were high enough '

el -
tO warrant ..

furt‘ner use and study of.this evaluation procedure” (p-. 93)
LY

E
-

-

2. The type'-of ttansformation by direction of movement interaction
. suggested .that the direction of movement affected student

. ‘ pe‘rformance. This effect was particular-ly evident for diegonal

transformat ions:. ' ° ’

- +

v 3, " The easiest trarféto;mations,for students :to visualize seemed to

7 be sli‘des°. ‘Direc_tion of movement influences the difficulty of -
£lip-and turn transformations. , o

[l - :;:":E,F .o
] - ;«z—g .
; 4, There were no significant sex-related differences.r The D x G x §. "“” -
o interaction seemed due to ﬁifferences in first -grade perfnxmance. :
' v .Since the first-grade flip. score data had a low’ reliability ' .
) < (i €.y 0 11}, this three-way interaction would need replication ) )
:I - - to make possible a clearer understanding of this result. : R
B * . - . i ’ ) - T ’ ,.'.5\
3 . v .. " e Q;‘{ x
:‘I%' S waby h ) - - ‘ - n ‘;’
N BT N Sy . g
}‘:I ’ - ‘\‘: ! ‘ : ) M"
: b il ) vy [ 3 L £
:T' rova . s




Abstractor®s Comments -

This is a well-planned, well—executed atudy of elementary school
students’ performance on transformation geometry tesbs. It clearly
+ shows, for the studenE;\exanined, that the directibn in which an object
-is moced ddring a trensformatibn must be considered as well as whether
 the task is a slide, flip, por turn, Like moét Qtudies, the concluston )
could be doubted if one enéP%ed in "what if", For example, what if
the object used had not been a sailboat or what if the student had been
permitted to manipulate one or both sheets of Plexiglas instead placing
the sailboat pieces on the transformed, clear Plexiglas sheet? In
the first instance, it can be argued that a sailboat‘of the kind used °
is a common object 1fi the child's environment’and that the two pieces
are very dissimilar from each other and so were ¢§0b351§ not confused
with each other by the subjects. In the.second instance, it is'possible
that performance would have been higher "had children been’ permitted to
. move the clear Plexiglas sheet (e.g., to return it to its original
position atop the other sheet and then, to repeat the transformation
\made by the interviewer) & However, it would have been difficult to
define ciearly to subjects what they were and were not permitted to do
and so to .obtain valid data had they been‘permitted to manipulate one
or both of ‘the Plexiglas sheets., In addition, it is difficult. to -

believe that, evén if performance did improve, the imgprtant outcomes

(cf., "Finding 1) wcaiq\seve been altered.

. . -
[l

:‘;-

Therefore, there is little to criticize about this study :The

'following questions should be raised in connection with it,

* . . ) . ) ) -
* -~
. , : i. . ) . _ - -
q‘i - - -

E

1, This is a status study of students’ performance, As the authors
point out, an important next step would be to investiéate the

ef fect of instruction on.that_performance.




zlo

If students are permitted to manipulate one or both of the

Plexiglas sheets, is performance affected9 In particular, do

the significanﬁ differerices between grade-level type of trans-

formation, and direction of movement petformance and the
significdfit type of task by direction of movement interactios
still occur? ‘ ;

.

Are the subjects in thig study typicab'of elementary school
students elsewhere? The authors did not characterize them well

-

enough to tell. < v

Were there status variables whfch"should have been measured and

used in the aralyses of the dataZk In particular, are there

differences in performance between students of differing

mathematical achievement? o . ' -

Why are there such noticeable differences between the vertical/

horizontal movement tasks and the’ diagonal movement ones? '
L gé' . C A ?ﬁ?

What algorithms if any, -are students using t3 determine the' '

effect of the transformation on the ob3ect? .

o *

.. . T
+ + . R - )

Referente

. Schultz,LK A, (1978). Variahles infiuencing the difficulty of rigid ’
transformations duxing the transition between the concrete and i -
formal operational stages. of cognitive development. In,R. A. Lesh . L

. & D, B,
ment of spatial and geometric concepts.‘

rkiewicz (Eds, ), ‘Recent Yesearch concerning_the develop-

Colu@bus. OH: BRIC/SMEAC,-

- . - e "
e

&

ol
i




- . } : y ———

— . - ) \ . N - R |I|

e . Nagy, Philip'and‘Drost, Dale:. ArCOHTARISON OF - SCALING AND .
. CQRRELATIONAngﬂADY S. OF PERCEPTIONS OF MATHEMATICS OBJECTIVES.
Alberta Journal Uf ucational Reseafch 29: 180-195; September 1983.
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Abstract and'comments. prepared for - I M.E. by PHILLIP HUGHES, The
University of Tasmania, Hobart, Tasmania, Australia.

-

. 1. Purpése i

The study has both methodological and substantive purposes. Ih
. methodology, the purpose is to investigate the feasibility of *

multi-dim&nsional scaling to analyse perceptions of+ the priorities

among curricular objectives. The second purpose is to apply that
- approach toé a particular curriculum area, high school mathematics.

s -

2. Rationsle o _ . -

The study arises from the familiar problem for those involved in ]
curriculum reform. obtaining what they see as appropriate changes in
teaching in schools. A possible reason for this problem was seen as

differences in perceptions on curriculum priorities between teachers

- - .

* and curriculum designers. ) ‘0 i i

Y a—_ i P L

- 3. Beseefch,Design and Procedures’

vi . “

i h Data were collected by a preference questionnaire, and
. perceptions. of priorities were analysed in two distinct ways: by’ .
AT correlational and by multi-dimensional scaling techniques. The \Hh‘“““*
‘ instroment vas derived from nine major conrent areas .in mathematics,
o with each area contributing tWO objedtives, one at a lower level of
cognitive skill the other at a higher level. These were-used to

develop 2 questionnaire, composed_of sll possible Pairs of objectives,

placed” ih random order, with 2 random'half of the pairs reversed.. '

e Subjects were asked to indicate which number of each pair they
- considered more important., Three,gtoups of teachers were asked to . .
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respond, highiool teachers, vocational teachers, and I;niversity

teachers. Unfortunately, response rates were not high.
4. 'Eindiné% ) ‘

> In the analysis; results of the within and between group
differences based on a correlational analysis were compared with the
results of a multi—dimensional scaling analysis, using the SINDSCAL
algorithm. The correlational analysis exhibited both ¢ommdnalities
and d;fferences in perception but withpet a clear pétte;ﬁ‘energing.
Theré was, both in this and in the scaling analysis; evidente of

preference_for higher‘cognitive levels. The two approaches showed

considerable agreement:

e, /‘J ;
- Abstractor's Comments :

L]

The substantive results Gf the study %an only be described as
disappoinninga They would not, on thelr own, Jjustify the’ complexity
of the methods “used, *The approaches, however, ‘have sufficient

fﬁtrinsic interest ‘to justify the paper.

" approaches might be further.deve%?ped, as the objective of the study

is worthwhile ever though the speeific results aré inconclusive.

°

R L - . L o

I
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It is to be hoped that fhese ’
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Prawat, Richard §.; Lanier, Perry E.; Byers, Jee L.; and Anderson,

Ariel L. H., ATTITUDINAL DIFFERENCES BETWEEN STUDENTS IN GENERAL -
MATHEMATICS AND ALGEBRA CLASSES. Journal of Educational Research 76:
215-220; March/Apxgdl 1983. . \ L. L - '
" Abstract and comments prepared for I.M.E. by JERRY P. BECKER .
. Southern Illinois University at {arbondale. R\. !

1. Purpose . S ’ 7 S . -

The purpose of the study was to explore the differences in attitude
that characterize students in general mathematics classes and those in

LI '

algebra elasses.

2. Rationale °
. —_— | | .

The' researchers explore attitudinal differences using'tﬁo'kinds of
one assesses some status variables ¢e.g.,- self-esteem) and

_the other assesses how individuals view the group. The former va

are associated with mathematics tracking in previous researeH. The
" sécond kind of measure has been used- in research showin tHat measuies
of students’ attitudes towards elassroom environment are related

achievement.

Further, the researchers assert that elassroom "el te"

" may exert a strong influence on individual attitudes. In partieular,
it was ghought by the researehers that algebra students wopld view the

“learning climate in mueh more positive terms than general math students.

) ne *

3.. Research Design and Procedures R . ‘

1
L

-Subjeets uere 209 ninth-grade studentéfin 13 different general :
math and aigebra sections {7 in a middle-uppﬁr class hi@h school and
6 in a lower to middle elass junior high school). The two samples
were reptesentative of their eommunity populations. Subjeets were
pretested in the fall of the sehool Year and posttested in the spring

using a battery of individually d attitudinal measures. Testing
4;,;‘? o . . . DA
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.took place over a two-day period in intact classrooms.

instruments were used:

. about their.classes.f

4.

with time of measurement, school, sex, and curriculum as factors.

P il

) contributérs in the interaction.

f.

© genernal math

The.follb
Mathematics Attitudes, Conceptions of Mathe-.

matics, Self-esteem; Locus of Control, and-Achievement Motivation.

A Learning Environment Inventory, measnring social psychologica%

.clipate, was also administered at posttesting time, but not at Jémf

pretesting because students had ingufficient tima "to form opinions

Findings ~

t‘

A series of analyses of variance was done on the status ‘variables,

The

.

only significant main effect emerged on the measure of self-esteem
with, not surprisingly, algebra students responding more,posit1vely
. than those in general mathematics. There was no ch&ﬁge\dn the greup"

differences from pretest tb posttest Time of testing effects‘were

hugely positive for mathematics attitudes: and conceptions of mathematics X

from pretest to posttest. . , ’ s {

. Y
.
L - .
.

Afmultivariate analysis of variance was performed on the Learn1ng

Environment Inventory data, with 15 climate dimensions as.dependent

yvarjables. School, sex, and- curriculum were), factors There was a
significant main effect on the curriculum factor (general math and .

algebra) and there was a significant multivariate curriculum X school
interaction. Cohesiveness, Diversity, apd Cliqueness vere prime . -

More cohesiveness was perceivéd in

algebra classes. ;Regarding Diversity "and Cliqueness, differences

‘between algebra and general math studénhis were relatively greater in
the. higher social economic school compared to ‘the lower, and algebra
studerts perceived their clagsses to be more diverse and cliquishi than

tudents. Regarding the main effect for curriculum,

.uni aridtc significance was.reached for Apathy, Friction, Difficulty,

Speed,_GoailDirection, Cohesiveness; and.Diversity. _This main effect




reported here. !

5. Interpretations

\_\‘ . - - ’ . .
R short, and after looking,stJall the data, the researchers

\

)

cautiously reposththatnattitudes relating .to. the classroom léarning -
.,:_' ' environment are mo;eﬁaffe ed by cunricular manipulation than. are .
- -* attitudes relating to selithhaonEErning the overall=pattern;of Iesults,
: the researchers wonder why lower—track appear 8o similar to
- higher-tracﬁ students in their school attithdzjﬁand“ina heir attitudes - .
towards mathematics. The similarity in individually Ii:EEdﬂattitudﬁs .
between both” groups is difficult to reconcile, say the researchers,_ ?HH“*EMH

‘ﬁ e )"“-\H .

with the divergent views of the two groups regarding classroom “learn-

I

/-
/- -

¥ ing environment. . - .. . r .

1

| Data in the-study are- absent of evidence bearing on the connection

- between lower-track students negative appraisal of the classrogm

G . v
) N - .
. i N .
- \-w - - - -
LLNEY ) " i - v - - )

-
3

s ;f e atmosphere and theix own achievement wotivation. Finally, the
researchers comment that the best explanation of‘the overall pattern
of results for this study is.that‘iower—track students seem to -
unquestionably accept their fate, which is not 2 very'healthy response.

! -

Abstractor's Comments o .
. S This investigation was’ well—planned and cettainly reported very

wi?

te, © well. For examplé, the results are’ discussed at length and in detdil

PR

and. are tied in with findings in studies done by other researchers.

Yoo Camitu 0

It seems as, though the researchers have a pretty good grasp of related

.

research. . Data were examined from virtually all directions and all .

vl -

an the possible interpretations of the results of analyses were fleshed

- T out, reported, and discussed. f and what does it all boil down to? As

’ the researchers comment, low &—track students just seem to accept .
«their {ate.' And’ that,isn't good. - -
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'Hirsfﬁb Cheistiah R.; Kapogr, S. F.; and Laing, Robert A. HOMEWORK
ASSIGNMENTS, MATHEMATICAL ABILITY, AND ACHIEVEMENT IN CALCULDS.

3 Hathematics and'Cdmputer ucatfon'17: 51-57; Winter, 1983, '
“ Abstract and comments prepared for "I.M.E. by GERALD D, BRAZIER,
Pan American University,
\. . Puonse =

particular, the "distr buzzuerpaﬁhern of making assignments is
- compared to the more ?tandard pattern. ~. O e -.f' T
- N N . .
"“--.H“ -
* -’ . . - “‘“‘““‘:—- -
2, Rationale ) - ) ‘HH
v ° . -~ . “‘\-_,\

»

In the d1stributive pattern, daily review of past topiss 1s -

R
"incorporated into the homework assignment schedule,

As the-authors

. Hathematics Tests (ETSO on Algebra I1, Algebra III and Analytic .

&

pointhout;slhsmfff:ctiveness of distributive assignments has been well -

established (even y--the authors') in many ssEtings, but wo' published

researcb exists based "on a coilegeﬁcalculus setting.
. - e : i
Research Design and Procedures o

- . - \\

~ N . . . - B

3.

.

The students in tﬁo intaét sections of first~semester calculus were

the" participants in the study. Items taken from :he .Cooperative

Each

of the sections was taught by the same instructor with the same content

o Geometry were used as a measure of pre-calculus ‘competence.

L]
B4

and using the same lecture-discussion wethod. Assignments were pade
daily, consiSting of 8-10 exercises with about half of them haviwg\\x
These assignments were collected
What differed
For the‘_" -

anSwers available to the s;udents.
about twice a week and selected exercises were graded.
between the sections were- the actual exercises assigned.

control group, the assigned_exercises were related only tomthe topic = -

- r N

' i R "o ’ T * . L . s .
’ . - E.i L . - .(
f
f
.
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-.covered that day. ~For the exp'erimenl:-a_l group, half of. the exercises

"}
4

for 'a ‘unit (ekcept for thé first and last days) were direétly related
to' that da}F'_s topic and the rest were related to previously taught 7

topics of that unit. ' .,

*

. . An investigator-constrﬁcted test was gi;en at the end of &ach’of *,
. the four units. “During -the last week an unannounced.comprahensive
. T test consisting of se}ected items from Qooperative Mathematics Tests
“‘? - (ETS) on Calculus, Parts I'and II, and z
LS administered. . Loy -

rvoort's Calculus Test was

-
-

4, Findings .i; -', }
w - " . . . .

o

-~ . Achievement data,yere analyzed using a linear regression model with
analysis. of covarianﬁé. The, pre-calcudus’ achievement test was the
covariate for each of the five anaiyses (four unit tests.and the B
comprehensive test) For Test 5 and the comprehensive test, '
homogeneity of regression was. Satisfied but the analysis of covariance

e did not show a significant difference between the control and experi~ .
’ * mental»groups on the adﬁusted means. For Tests 1, 2, and 4, the sIopes
. of the regresgion lines ware significantly different, indicating a
significant (p <.03) interaction between . pre—calculus ‘achievement sand
the treatment. In eaeh‘ﬂf§ghe three cases, the regression line for

the control group rosgimore sharply than for the experimental group.

.

i " - ¢ -
j 3.0 Interpretations“
; Lot & - -
™. . The authors point out that the significant inheraction between pre~

test and“treatment fits the classic -ATI . pattern in which a certain
kind of instruction "levels- out" the effect of an aptitude or back-
ground oti achievementtfrin suchwarsituation, the weaker student is
helped by the specialfiﬁstruction“while the stronger student" gains
more benefit from the standard approach. ‘The, neeuits of the study-

*
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point clearly to the potential benefit of a distributive pattern of
homework- assignments for the average or below-average student. - .

L3

Abstractor's Comments : o

. . . [ -

. .

The study is technically quite good. The problem is well-defined - .

and related to previous research, The design and experimental : o

-

) procedures are acceptable and the dath analysis‘follows the recommended

\

pattern for ATI studies. ° -

L3

There are no theoretical issues raised by the study and there is‘m7ﬂ
no reason to believe a Eriori that the effectiveness of distribﬁtive :” , ..
pattern homework assignments would be different for a calculus setting.

This- is not a criticism’of the study, because extension of results to

i

AR
different settings is an important’ contribution.to mathematics “ﬁ‘ L e
education. What is trye, however, is that the sfudy breaks rio ‘new

‘  ground and does not provoke interesting Questions, at least for me, "?“

s . .. o "

‘ The only difficulty Irfound in reading the study was ‘a lack -of ' Li;'i -'ﬂ j;,;
detail on the implementation of a distributive assignment patoern—~ w7 s,
how to _spread out the exercises, etc. There is ample’ literature ' *: S
referred to by the- authors that-SUPPIies that informatipn for arnyone

interested in replication or simply employing the technique in their

.- A
v

own teaching. - S

v i. In summary; the stud&, though small in scope and signifigance,- .

‘%is very well dohe and contributes to our knowledge--if only more )
published research could say- the same.

N
[l
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‘ -l Tl N N N O N N e

Il Tl T N N N . . o .
. - ' N .




) ‘, ) . ) " ] ’
a v ;( & s .
McIntyre, D.:John; COpenhaver, Ron W., Byrd David H., and Norris,
. - Willism R. & S OF .ENGAGED STUDENT BEHAVIOR WITHIN CLASSROOM *

ACTIVITIES DURIN THEMATICS CLASS. Journal of Educational Research
77: 55-59; September/October l%ﬁS. AT

~ LI N N . .

‘ T -
. Abstract and commeﬂ?s prepared for I.M, E. ~by MARILYN N. SUYDAM and® - .
doctoral students. The Ohio State Univefsity.

s
. F LR
P N ’
L

l. Purgose' . ~, - . '

The purpose was to examine stzsznt engaged “and non-engaged behaviors
in mathematics classes within various inseructional activitieg ;})(
erder to ascertain the activities in which studentsexhibit the/most

. ' engaged behaviors. Fouy research questions were formulated:
a. How do student engagement rates differ across grade levels?,
.b. How do student engagement rates vary for selected activities°:
A ot c¢. How do student engagement rates for on-task behaviors vary for
selected activities across grade levels?

d. Do student engagement rates fluctuate through the week? " LT

2. Rstionale . ' :
ok . R . .- - - RN \ :

Studies have demonstrated that students who remain on-task during

. *

! instruction have higher achievement than students who are off task.

.

Npreoven high achievers appear .to be actiﬂeiy involv&? fpr more time . :

.

than low achievers. Researchers have been urged to e%amine other
re1ationships, such as the distribution of time across: activities.

“The teacher could manipulate those activities and behpviors which .-
result in more istudent engaged time, thus possibly enhancing achievement.

: ' s “~ _ CLes ‘& qk\rg//

. 3. Research Design and Procedures .
‘-“... '_ 3 : ‘ - . &

Fl —

’ _ - The SQmpleWincluded all mathematics classes in grades 3 5, and

. "? in .a small midwestern school district. 10 classes in grade_l, 12 i’
. . classes in grade 5, and 7 classes in grade 7. skx stfidents from each
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class were randomly selected; one seventh gradewtted because
of insufficfnt observation data, so the study im/0lVed 173 st,udents,

none -of whom was mainstmqml. n - ’ ‘,, . ; g",to]-.

r,; - .
L '
", " L "

The study was conducted during a six-weels period from‘February to’ f'

April. . Each class was observed five times, once each day,;ﬁbf‘-"' l'le T

[y -

schoql week, Teachers werernot aware of when observal:ions WO“H QCCE;..

L

nor of the identity 0f observed students. A student was obseryed fot "

a 10-second interval, during which the, behavior and the classroom

activity was recorded by-a trained observer. Th)s, each student was '

observed once each minute throughout the mathematics class. <
. » - . L

LI . -
b -

An observation form, based dn ea‘rlier work by others, was develobed‘

‘-\and utilized to record student behaviors. Engaged b aviors included

\\ a. attending‘ - =y " § e
|- b. writing .- : .
| c. reading N o % .

d. raising hand ) . cos T . P
e. an&'mering questions Lo ' ﬁ . o _:‘R;

2 asking questions ’ . ) g P

g. talking to peer {(regarding subject matte{ & . ,
AN . T
\./v v .

“  h. walking ~ - . .
N playing T f T T " o2

i. talk:l.ng to tea%her {nét ‘regarding subject matter) Lo e

k. talking to peer {not regarding subject matter)

1. wsiting stalled { <. B a ¢

an

Non—engaged behaviors inc ludeéd :

M. - N . - Co
m. non-cooperative . ’;\( . . » .

n. not attending (not paying attentio}l of listening to instzuction)
o. outside distraction (announcement ‘over intercom, student called

,

-out of c1ass, etc. )

e
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by five minutes or 11% between grades 3 and 7, while student om-task

0 P o "J S . .

' Engagement rates for teacher-led activities ranged acr;ss grade ‘ ' ‘ %
levels from 79% Made T to 177, in grade 5 to 76% in grade 75 , l
and 80%, 77%, and 762 for seat work. The amount of time committed to _ - “'*%
’teachei'-led activities (15 98, 15 05,_ 23.10 minutes) and seat work <+ ., 'I;:
(26.32, 26.23, 15 54 minutes) in grades 3 and 5 was approximately the N oo
reverse of that. for grade 7: however, this shift B}d not significantly “' - “Ll

Ol;sereers also recorded the classrobm activity occurring simul-
taneously with the observed behavior: » )
a. teacher=led ' T,
" b. seat work ‘ - - ,
‘¢, small group . .
d. organizational activities (taking roll, announcements, etcj%}; a
e. activitiessother than mathematics that occurred during the e
_scheduled class time (reading a library book, "s§tudying another
subject, &te. ) .. .

[

The basic unit of analysis, student engagement rate, was °defined .

as -the percentage resulting from dividing-5tudent on~task time by

e

time allocated "for mathematics. e
“r
4., Findings ' . * .

- Y J .
el L ’ ) 7 '

. There was a slight decline in engagement rate from grades 3 to 5

to 7. Allocated cime (47, 43, and &2 minutes, respectively) dropped

behaviof—*%dropped by almost 6 minutes (.".’;6.«.1.2g +32.25, 30. 66 “winutes)- ’ ’ . l

or 15%. With lessia ‘gocated tfme and sEudents spending fess time on , . <

task, lower rates of engagem%g across Sr;(l.evels we::ewfounid (7?1

\752’ 73%) 4 v L2 : ) - _,» ;l
. ‘ - B o R -

.o

_ Direct teacher instruction and seat work accqunted for’ over gﬁ% of
the allocated time. An additional TZ“kf*%the time x&#aevofed to : -

: . o

. - - Ly

. . -w.‘? x -,'- . . ’ E =
- S . ) . . ¥

orga.nizational activities.

&
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alter the engagement rates because on-tasi?'behaviorz.lme ,shifted ‘,,'

(teacher—led activities - 12, 69, 17, 61. 17. 64 minutes, seat work - -fh'
21.15, 20.21, 11.76 minutes). - _ s 5 _ g Lt
' : - .- r " . :~

The pattern of student engagement rates associated with on-gask , .
behavior appears to be quite similar for teacher led- and for seat
work activities across grades 3, 5, & 7. During teacher—led
activities, students had subskantial engagement rates; (47%, 497, 44&%)

for attending to the teacher. Engageruent rates for rqrd.ting (8%, 11%, .

11%Y and reading (12%, 8%, 14%) were also similar for each grade.level. .

o

Engagemént rates for asking questions and talking to peers were '_ﬂt;}
«"almost non~éxistent during teacher-led activities (GZ to 3%) and lowﬂmuan«
work (2% to 3%). i )

| R
The pattern of engagement rates during seat work shifteﬂ to emphas1s

" on writing behavior (48% 44%, 43%), while attending rates‘dropped

(13% 10%, 11%) and reading rose slightly (16%{ 152 16%) (Raising

hand accounted for 5% to 6% of the behavior during teache:rled

during

activities (0? to 3%) and low. during seat work (2% to 3%).
- for 2% to 3% during teacher-led activities and 0% during seat work. )

e AP .-

Ex

As to off“task behaviors, the general category of not attending

had the highest engagement rates in)either teacher-led activiti .-
(¥27Z; 11%, 13?’) or seat work (11%, 10%, 8%)If Tallcing to a.pee‘ﬁd U
éalking around the roou seem to inérease during seat work, also.
(Talkinglu)a peer during teacher-led acti %iies wés dOne by 3%, 3%,
and 2%, and during’ séat work by 3%, 3%, apd 5% for walking around the
: room, the data were 0%, 3%, and" 2% for teacher-led activities and 3%
- at each 1evel for seat work, ) Students were waiting or stalled "a

considerable amount" of‘time (for teacher-led activities, 6%, 6%, 5£,
for seat work, 2%, 5% 8%) F

$rgen

No consistent patterns'in engagement rates were found across the

" days -of the week. . The rates tend to be'higher'Monday_through Thursday.

.

T e &




Jff:e' Five general findings emerged: . n
¥ 1. The dominant classroom activity during mathematics is seat work
in grades 3 and 5, while teacher-led activities dominate in _—
grade 7. . . : - '
2. Attending, wri;ing,'and yeading are the predominant erigaged
- student_hehaviors in mathematics classés. _
.- 3. Percentage of waiting/stalled behavior appears to increase ia’ . '
. each, grade during seat work. | f v o c ;
. 4. No- consistent pattern or fluctuation was found-across the days K2
of the week. % C.
. 5. As one progresses from grades 3 through'?,am increase in teacher-
Ied activities. .and a decrease in’ seat work is- paralleled;by_a, _
; , _decrease;in_overall engagenent rate"in mathe@aticsuolassrooms.

e EngagEment rates. for‘\hese two activities are consistent across grade

.}' ' I

in ‘grades 3 and 5, declining on Fsidays. Engagement rates in . grade 7

*are” in marked contrast to the other two- grades for Thursday and~Friday.
While teacher-led activities and seat work: had over 75% engagement,rates
€§&1n=grades 3 and 5, they £e11 to below 60% for grade 7 on Thursday.. O
Fridays, however,. the engagement rates for grades 3 and 5 fell to below

75%, while the grade:? rates rose to 95%.

*e

- Lo e
. e
E . i -

5 interpretations

.

-

. . '*.g 2

(1}\That the dominant classroom activity during mathematica is el ;“

seat work.corroborates findings in ‘the Beginning Teacher Evaluation
" Study. (BTES) “Grades 3aand 5 are responsible for seat work being the

dominant activity, A grade;? ctivities dominate.

teacher—led

Engagement

L - levelsy deapite differences Fetivity time and on-task behavior timeﬂ-lﬂ
«for each activity, engagement Y ates were the same (??%)

rates’decreasad slightly*as .gradé level increased but the pattern is o
ﬂffié%g pimes-devoted 6o @he two tvpes of h

SRy
t: 2

activities in grade 7w R o Jj;_‘.'

consistent despite the




-t
.

These findings are supported by previous research which indicated \?

that teacher~led activities seem to domindte in the secondary grades.: n
The BTES only examined grades 2 and 5 and therefore d not detect ‘g

anges between élementary and secondary school. Fqure studieé,shouid’
examine this factor more closely, determining the activities that generate
the most engaged time for elementary and secondary students ‘in matheh

matics classes. ) o # i}

.

<, (2) Dgfa.froh'BTEsufor grade 2 anQerom this-study'for grade 3

differ markedly on.the minutes allocated to mathematics,'engagement rate,
and engaged minutes, as well as the time spent in teacher~led actlvites
and seat work. Further study can determine if actual differences -
exist. The:ikis remarkable stability in the fifth gtadé across both
studies, = - f‘ .. N .
N - S ' | _
’ {3} Further researc% is needed'oniine relationship between teacher
effectiveness cHaracteristies ﬁﬁﬂractiyities used in the classroom,

3

(&) Artending appears to be the.dominant behavior during ‘teacher-led
activities, while writing is dominant during seat work. The amount of
time devoted to reading' remains fairly;constant no matter vhat the

classroom activity. Future studies shguld investigate the possibility

g ETy . - 3 H - -1 e
[ o . - so- .
e
- ! 3 A
! . b y : o
- -

I

-that a relationship between reading, writing, and gain-scores in

" mathematics may “exist, as they do in reading studies.-
- L3 f

(5) The percentage for waiting/sﬁﬁlled behavior .seems to increase

oy . ; .
seXndtndn A Wb Ld e Wl T B T L Ve L et S

in each grade level during seat work. -It may be that the prdblems

-+ "I;u-

assigned during seat work become progtpssively mOre difficult as grade -

level increases, resulting in more waiting for teacher assistance.

TR R kvt ' N R
‘i i - . . ..
. i | .

" . - — - e L R

*

(6} Although the authors had conjectured that theggngagement rate
would peak on Wednesdhy and thendeclinethrough Friday, this did

“occur. e S ’ ? s

by

PR




Ty

v

»
o e e

differ enough t\\affect the engagement_rate? : S

L]

(7) Does a relationship actually'exist hetween enggEement rate and

type of activity? Previous research indicates that direct instruction

is positively related to achievement, while this stqdy implies that as °

teacher-led activities increase, engaged student time deéreases. Is,

the decline in engagement rate a function of the grade level? That
i8, does the approach-to instruction. E eiementary and secondary levels
{e.

™

. - .
¢ ‘.‘:-v
. - ) * -

(8) ,The resgults of this sthdy contribﬁte to kriowledge of what is
occurring in classrooms, and should p;oge useful in teachet training

at both pre- and infservice levels. °

»

:!_‘: - " . X
. iAbstrdctor's Comments

.[When an IME reviewer -declined to review this study, with stated

reasons, I (having only skimmed the study at ‘that point) was puzzled

about his comments.

analvze it.

. So I had a seminar group of doctoral students

The folIowing is a compilation of the comments of Claire

Palmiter, Endang Russe

.effected by varyingsconteﬁt.

"Crpok, Alfinio Flores)\ C arol Fry,_Patrick Kent, Peter Larsen, Jeanette‘

i, Dennis Shaw, and-Margaret Sooy.}
When 4 stu&y purports tofe;aLine studenf;behaviors during ,

matﬁematics instruction, the. attentiorn ofmﬁathematics,educators is®
drawn.” That a@tentiop s hardly warranted by this study.. Failure to 7
designate the mathematics content that was being tanght ié‘a-serioys
omission, / The authous are not mathematicseducators; they were clearly
not sensitive to the differing demands on both teachers and students
This. flaw alone makes the study of little
valueIto ‘teachers in general. [As the revieWer Who declined to review
the' study stated,’ vy would hypothesize that the various student engage—
ment rates dgscribedqin the“report would be vastly‘different for .~
teacher-led seat work in a claSs period that had been devoted to the,

guided discovery oﬁ an enrichment topic as opposed o a lesson. dealing

' with maintenance activities in various kinds of computation. The fact
ﬁ e N |
.\' - Y R

[,
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% AdditionaI information about the sample WOuld have been helpful.

.

. Y

. 4 4t : 3
o " . SRR . %é‘
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. Cs : . | N
that thi§ studytd:i not control for the variable of content causes$ m? f'&‘
grave concern about the meaning of any of the :esults from tﬁe study,“] %
. . r'{'r; EER T = S - - G F . o
: f - T . S -"“f:*-i“ -F

: . - A
There appeér to be somé points in-favor of ﬁhe'study:' .

actual classroqms, observes student behaviors, and provides some -

descriptive infofmation. However, it does so within decided limits,

and fails to address adequately the research questions posed ety
set of student behaviors and éspecially the set of classroom activitles l
_are so0 ggneralized as tro, be meaningless. What teacherlled activities""?~
or’ seat’ uork entall was never defined." There are many kinds_of teacher-
{led actiyéties, some of which might be.more effective in engaging the o
student;%?attention than others. Seat “work aldo comes. in many varieties 1"

—=drill. agd practice, prohleT\s;;v;gg, and sQ on--and these,

have different engaged rates.

plan more effectively so that student

behaviorse ) '_ ' _ . ; ,g"f;' If": : Lt

. v - s o . . w
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e
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el Wase
the district urban, suburban, or ru a"'l? Were there district character-,,-‘

A : LA,
istics that might have.affected the results? How were the students3 s

dssigned,to classges? What was the overall ability and achievement of = L "

’she students? (Were they arepresentativesample of an identifiable

population?) What were the teachers like-wtheir experience, teaching .
approachJ and capability? NI c - L
b] A - I !

* The observation process was not clearly described. What _was the relia- -

+bility of the instrument and of the observers9 How, yell_an observer
can evaluate-what 1s seen is vital A student seemingly attentive mnay

in fact be day dreaming, whether a student is "waiting/stalled“ appeérs '

"~

7 N o - . ARl D

it-looks at s -0

Y ﬁo?eover, there are a number of other ilaws in the design, procedures, - e

The . T a .k

ahd intggpretations of the results, L : ;-'f' ol L

- - . - - = C — - A
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;> .in order to(see any significance in the data.

.-\ observation each day is not sufficient. One also wonders if the

o

FEL

‘
! ., Y : /!

F]
"

' !
clearly judgmenfal; and- talking to peerﬁp“ﬁnless the conversation can *
) be‘heard,:cseid‘he eitﬁer'pnf/ir off;task. > .

* Furthermore,'wﬁat is the difference between '"not atténding" and "waiting/
zstalled" behayior? Does-"not attending" result’ in "waitinglstalled"9 _
';Does "waitinglsvailed" become not attending"? Do the two behaviors .
merge so thdt it is impossible to tell the difference? How does a ‘ A
student get out of the waiting/stalled mode during teacher-led ‘activities, .
since "the data indicate that students do not ask questions during that
- time? Are they instructed to wait until the seat work time? Again,

fmore tnfdrmation is needed about the nature of the elassroom activities

-3
* Ten seconds per observation has been used by a variety of’observation

schedules—-but perhaps whether this is a viable length of time should .
be questioned.: For some of the factors under study, the nhumber of

observations«was algo far too small; EBT example, to determine whether
. a pattern of behavior exists for different days of tﬁe week, ©ne

‘obserVation form was actually designed to answer the questions posed by

the researchers.

# No indication, teyond the use of words such as hsignificant,” was given
ofhwhether or not differences were actually signi icant, either statis-
tically or educationally. Consistency in describing data fluctuations
is similarly lackingf Thus, a 3% difference is. termed “very simiiar,

while anZA difference is elsewhere termed significant

1

% Calling attention to the higher rates of questidn-aéking and’talking Lo E
peers during. seat work seems implauaible when the highest pe%centage was )
32.‘ Other data aref similarly exaggerated oF: misinterpreted.
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* Changing percentages back to times sometimes gives a different perspective

-

' s - N
'
- - Ll - -
N L4 .

- on the data. The s&atement 'talking to one's peer and walking around

. the room seem to increase during seat work activities“ is softened by o

4

~ the knowledge that the increases range from” lessﬁthan half a winute t?
.*ﬁust over a minute. Simimgrly, that students were waiting/stalled a
‘¢onsiderable amount of ti is hard to justify when the percent is

changed to actual time, that is, to "about .1 to 3 minutes. N

LI

*;The percentage reported- for time spent on organizational activities was

l?Z, but no data are given for the individual grade levels. Presumably, T
small -group instruction and non-mathematical activities accounted for s '
‘the remaining 32 of the total time, but these are' not mentioned aside '
from the initial listing. coe o B

a
-
. -
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* It 1s curious to observe that the difference between allocated time and .
't

on-task behavior time is consistently about 11 minutes for each grade

¥
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* -There is an error in the statement of the results of the BTES study:

v i

a 747 engagemept Fate, then they were engaged for 32.6 minutes not 35.

-

SL .
if the fifth graders were allocated 44 minutes for mathematics and had %é
y

¢ P , . L

* Minutes ar expressgd'to the hundredths’ place,‘conferring dn unrealistic ; f;i

>

; ‘level of precision on the data, - . i . “ v
/ - .. T - - Bt . g

i
»

o
£
e
el

. ' ' ) ’ ’ ’ - ) \
Dk Why was ”waiting/stalled" included in the table on off- task behaviors, '

with a footnote to indicate that it is an academic behavior? Whioh is | o _ _ﬁi
’ .it7 Interpretation of some data might change ‘based ‘on thé placement of ,i_1:;

L]

this category, yet no rationale is given for its placement. . , SRR

3 ' - ‘
.o Jr H . .
.l A - i . . .. TN

. *,The’ conclusion that the percentage of waiting/stalled behavior appears S _;;;

L]

_to increase in each grade duzing seat work is not supported by. the data*
‘o only in: grade 7 is: it higher.“ ::' ' S

Pk




* Alternative conjeqtures arise’ at severa} points in the discussion. Fﬁr )
instance, the statement s made that seat work becomes more difficult at
higher grade fevels. It could just as easily be concluded that students
have learned E at it is easier to wait for the teacher to show them how.

to work the. problem than it is to attempt it themselves.

! - )

*.There is ligtie conjetturing about- the variadce in engagement ratés

across the*days of the week. In particular, the engagement rates of

rade 7 on Thursday fSQZ and 58%) ané Friday (94% and 95%)r—are suspicious.‘

-What mathemat&cs cgntent waS'being taught in these lessons, and how . was
- it. j:eirégqé:aught;? Were different materials Being used? Was a test b‘&?ng
given? , Were extracurricular activitieg, an assembly, or other "outside"

'factorsgaffecting in-class behavidrs? ) (’ -

: X N s .
* Was tne time of §§§ each‘class was. observed controlled?

.
[ 3

‘*.Théfresearchers.appeared to beftryinglto convince the reader of the
significance of the research through the use of:rthe words "interesting"
and "interesi:ing]:yli %hen discussing the results of the study. The}_

obviously did'notfagpear to be used approbriately in many placesf

*
g

ﬁnﬁ‘thefe is’g“finaﬂkcomment from the reviewer who deélined to review
thg study; 1t 1s included .as a general caution’ to writers: “The
authors, of this study telegraph what to me is the meager worth of this
investigation when they state at least five times .in the articlth that
further study or research is needed to determine the’ actual effect of
various variables. They seem to be saying that their wogk asks more
questions than it answers. 1f -this is the case, and I th}nk ir is”'I
“fail to see the relevénce of this study.
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Carpenter, Thomas P. and Moser, Jameés M. THE ACQUISITION OF ADDITION

AND SUBTRRCTION CONCEPTS. IN GRADES ONE THROUGH THREE., Journal for
Research ir Mathematics Education 15: . 179-202; May 1984,

T . -
Absttact and comments prepared for I.M.E. by CHARLES E, LAHB The
University of Texas at Austin.

- ir . N

N e N 1 RN

1. _ Purpose , .y N

: A primary goal of-this research is to describe-the major_ stages “
in ‘the development of addition and subtraction concepts and skills,

A three-year lofigitudinal study of children 5 solutions on simple

addition and subtraction word problems provides a test of the assumptions -

underlying recently proposed models of the knowledge ‘and procedures
underlying children’s solutions tb simple word problems.

- .
Rationale ™ ™~

" The study of children's wark od addition and subtraction has been
popular since the turn of the century from‘these studies, a'reasonably
well-defined §et.of childreq s strategies has eqﬁrged.- In general
children teod.to,operate in a. manner that models the actions or
~relation§hﬁp§bﬁescribed in a-agoblem. Basic addition strategies
(use of fingers and objects, counting sequences, and memorization of
bagic facts) and subtraction strategies (separation, ‘missing addend
and comparison) are discussed in detail. Details of proposed models
for skill development are alse described
started prior to-the generation of these models, the datg” doTprovide

an empirical teso of the assumptions underlying the medels and the.. e

models provide a good conceptual framework for analyzingfthe data T E5E% }i
. Ty 2
collected. . . B ’ -

Although the study was- . “';"
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3. Research Design and Procedures ; , 1 y
) £ A X . ¥ '
T ' -4 ;

"A three—year longitudinal stud was designed to study the processes
that young children ‘use to solve simpls addition and subtraction >
M

Aiwosd problems and how these procegses Evolve over time. " ‘Clinical ;

- intervigfs were ufed to collect data. .Children were_interviewed three
times each vear in_ firsnand second grades (beginﬂing, ‘middle; and -end)
and twice in the third grade (beginning and middle}. The study followed

-~ .pupils, from a point prior to addition anH subtraction instruction to-

2

a point following algorithmic instructio%

1 -

5ix basic types of problems were chosen for the study. The

- problems;were-administered,unﬂer six different coriditions over the

. - course of the study. Conditions varied due to number -size and the
evailsbility of manipulatiﬁeﬁmategials. Number triples were assigned
to problem types using a 6 x 6 Latin-square"qesign.' This gave six sets
of problems *for each problem'conqi;ion. The‘problgms'were randomly

asgigned to students. ' e

~ .
- . .

*The subjects were 144 first-grade children in Madisor, Wisconsin.
All schools used a modifiéd version of Deve10ping Hathematical Processes
for their curriculum. Eighty—eight chilﬁren were in the final "sample
and all data are presented from this sample. Classroom activities

for the period of the study are briefly -outlined.

o, e . . .

4. Findings s

The data indicate that children are not entirelé consistent -in
choilce of solution strategies. HOWever;'certain.pstterns did tena-to'
emerge 2Cross subjects " The effect of . magnitude of numbers did not v
appear to be: significant unless it caused a change in strategy choiée 3

e
for solution of the problem.
’ w T, - :‘ -»’ . :.é‘, a - ~ -
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S . ¢ IR In terms of addition performance, the results are clearly sugge ive X
h ‘ of the fact that children initially solve problems with a count-all ‘
; sbratégy,‘ then_move to counting-on, and finally employ thé use of

number f‘acts. "There is somewhat less cqmpelling evidence for a ., '

e
- -.’

- .,o oy
I.,separat‘j.on of stages for counting on from first number and counting _;'f -
‘ > on from 1arger~ numhera - e o . . r.l .
. L *:; With regard to subtraction, children emp10y additive actions td \ . .
l - .look at join-missing*addend p:oblems Analogous results were obtained
a > . 0" .
L for separate problems. Combine’ and compare problems produced ambiguOus
l Ko " -results, : T . Y . -
l"‘. A Number facts (memorized) and derived number facts‘ played an ..v .
, important part in problem soJ.ution. Most children Were \.xsing number Ny
l facts in some way by. the end of the studj,;.. o ) ‘_:‘.,
. F » A‘ l -“ f. .’. I - ‘-: )
Five levels of developwent weregidentified." N AN
- .t . . .
l v o Q) .Level 0 - un le to solve any«-problems"' N -
(2) Level-l - direct modeling . Lo . ‘
l - (3 Level2: trf?n‘sitioglal“ period L g, - ' Yt f
i 7 . , . LI ~
™ /(4)\-*1.eve]3,,‘3 - cdunting strategies Lot : o g
. ‘ ' o RS ’ Tl . Toa%S ..
l (5) Level 4~ mlmber ’facts oL e ' oL
- SRR ' T P LT . . T
3, IntaerEretation g e ' : ' s )
I o ! ?‘w \?I- ) . . . . ' h— i ":_‘ - .
, 1 "The c,haracteri%ation of children s performance bhat is proposed
l irt this paperﬁs not as precise as the models' developed by Briars and ’

Larkin (in pregs) and by Riley et al, (1983) However:, the data presented
¢all into question whether such specific models c,an capture the '

%

- E W
\

b

. variability in t:hildren s perfor;mance." 'Some alterations in the model

are suggested by these results.
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1]

The Stu&y indicates that it 1is not necessary to save word problems
unéil compntational skills ;re magtered, Instructional activities -
should eapitslize on ehildrqn s nakural problem-solving capabilities
rather than setting up artiﬁicial s tuations. Instruction could, in
the‘fu;ure, more closely follow the progression of skills identified®
here. . . . .

% . -'a, '.’ , ‘
' .. . . Abstactor's Comments

o ’ .
] . -

1 . .

(I);rThe empirical verificaﬁion of hypothesized models in mathematics

« ' ,education is "an impon;&ft research gctivity.‘

(2) The studp looks at basic .skill development and makes comments .
*  with instrnctional tmplipations. _

(3) The report is extremely thorough and detailed. . 88" much se, in

. fact, that it is a little ‘hard to follow at times. '
(4) The backgroundjseetion refers to other studies for a deeper

review of the literature. HMore elaboration on studies could have

been done, such as, for example, ‘work done by Le Blanc, Steife,

Ginsburg, and others. : . a
(5) The presentation of data is well-done (both tables and figures).
(6) In general, the study is 4 fine one. More in-depth, -longitudinal,

clinical work of this type is badly eeded in mathematicsm
. .

education. . - ' K
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X sponsored«by the West‘ViE:}nia Departmen of Educationt Tup program

Charles, Randall I. afd Léester, Frank K., Jr. AN-EVALUATION @F A PROCESS-,
ORIENTED INSTRUCTIONAL PROGRAM IN MATHEMATICAL PROBLEM SOLVING IN
GRADES 5 AND ?. Journalfor Research in Mathematics Biucation 15: 15-34;
“ January 1984, " . . . ) S -
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Abstract and comments prepared for I M.E. by WALTER SZETELA, The
University of-British Columbia: .

o . * - ¥ = . - .. - :’ e ;-',J
1. Purpose ' . R oo 7 K | SURTEE B
. - N » ] - . R ) 3. ) I| a. . ;’ "J-- ;‘::
The effectiveness of a Ma};hematical Probl‘em Solv,ing (MPS) program was v‘._’ﬁ‘
N : «e
evaluated at grade levels 5 and'7 on the ‘following basis. -. -’: = . _°r P
a) A compar;lzé’on of the problem-solving performance of st[;dené‘s@ % - - -.,.‘.
participating in the program with students.whose prob emwsolving ,' ',";
:f.ﬁstruction was limited to regqlar tex‘tbook material. ' T "n— ) - ¢

b) The natyre of changes in]students probl)em-solving perforrpance dver

. * oo

_ three periodé of about 8 weeke edch. s - :
c) The attitudes of iteacher,s foward problem-solving and the
- . 3 - .
' ) . * 11 : .&9
2. Rationale ' ' ¢ :
ST, . - e .
toe . . 4 ”e“ . I . -
Other instructional programs on eproblem-SOEI.viﬁgﬁbave prorﬂotsd the T,

" learning of problem-solving strategies, e;\uphasized solving problems and ‘
encouraged an ac,tive rol& for the teacher * In addi:tion to’;:ﬁese . ! R \‘ e y

. . S .
each phase of Polya s four—stage model of pq:oblem—solvi’ng, emphasized . i /_
extensive e;tpérience with proc%ess problems,"’sotIght to develop.students' ;,’ ’

abilities to select and use a variety of’ strategies and*’incorporated S O -
. @ specific teaching strabegy for problem—solving. L si’ T A
* a5 . Wi ,
* ‘wt ! . e epatg TP L
S e Lo ¥ ) ' .o . :a. °. D
3. Resea’rch Dfesign and Prscedu;:ea ” D e ( o TS B
: . . o S R ot o -‘s{_ K X
The MPS"program was a c’urrféulum research and developmem: Projec,t o=, S

L

\‘ ’a

cori’sisteg of (a) instruct 1 mate?ls for problem—sglving- i

-
-
-
L]
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] .

' project. Teachers classes. weqe assigned to treatment or control%gwoups

(b) guidelines suggesting ways -to e;eate a classfbom qtmosphere to
enhance-problemwsolving successs and {c) a teaghing strategy for
problem—solving From 36 schools in four counties in West Virginia, -
23 seventh-grade'teachers were asked to participate in a proﬁlem-solﬁdng

to maintain roughly equal mean. achievement on the Comprehegsive Test
of Basic $§ Skills (CTBS, 1973)" Complete data were available ‘for 10grade

5 treatment classes and 11 control»ciasses ahd in grade 7 for .10 treat-
ment and 13 controd classes,, . £ ‘ . -
. Ly ' . »

- s -

Teachers in treatment classes -received 3 hours of training on use .

-~

of the MPS program prior to. the pretest. During the 23 weeks of the ;ﬁgﬁ
study, each treatment class was observed at least three times "to b
assure proper implementation of the progrdm,” Treatment classes had

the regular mathematics program and the MPS program in the same period.
By the end of, the study, treatment and contrbl ¢lasses had, covered the

same. number of pages in the textbook. ‘

- s’

Three mathematics educators wrote problems for two’item‘pools, one
for fifth grade and oneafor seventh grade.“grroblems wére to be at three
levels of difficulty and such that’ "a student 6f average ability should
be able to solve-after participating in a good prbblem—splving program ’
for one.year,” At each of grades 5and 7; four forms of a test were’

developed. Each form congm¥ﬁed two complex ﬁranslation probligi and

oo

: .
iy STy
- .

two process problems. .t

- . . N L . - . .
-
5

One form of the test vas administeted to each student in September -
as a pretestin After 23 weeks, a different.form of the test was given
as-a posttest Students in the treatment group took two other forms of

-

the' test, one after 8 weeks and «%3 after 16 weeks ‘of instrustion.

P r
» ) ) - 33?-5:: - ti i - .
‘?. _ Problem-solving performance was assesse hige dimensions-

understanding the problem, using strategies in p nning to solve the

. B

- .

- ] l
. -

Wl .

I

£l
¥ N s
- =

Catkel el o p i

- . ., v
-
P !
p Sy KA

s,

s

-

E TV

A

F
-

f
Lt "
et TIE T P

.
. s
T el A
-
gt 17 gt rid




I

" - ‘-“,
. '

[(BR3

D t L et

.
- “-"r :
v ' Tty '

|
‘-
)

L

S N "
II-I [ I -

= = - '
EEE R Py ey
L
l- .- I-“:

‘L

——

4

A

¢
W ..
[

- there were six scores for each test.

el .ot B

‘\\\éTest“data weré analyzed by analyses of covariance, and teachers |
W

) than control classes.

. the ‘greatest growth occurred during the first~8-week period, at both

N -

-

Each diwénsidti;was

problem, and the result of work on the problem.
score '0, 1, or 2-for poor, fair, and good performance,’ respectively.
chips for the two complex problems were combined, and scores foy the .

two process problems were combined. _Thus, .on three dimensions evaluated,

Intercoder reliabilities for two

trained scorers rangedcfrqm 0.77 to 0.9%;

- -

4, Results' - ) T | \

e e . | -

r \éntetviewed for Gomments about the MPS program,

¥ “On all measures except far result for, complex translation problems '

at both grade levels, treatment classes scored gignificantly higher

-

L - - —

Eor classes in the HPS program,. on'the dimension of underszanding, /

gtade 1evels, for both translation andqprocess~problems. """

e aw - P
ST PR e
- " _‘q -

On the E ning dimension, the investigators discuss the steadiness
" of growth by .grade 5. classes and _some variability for grade 7 classes.
However, graphs displaying tﬁe growth patterns show strikingly similar
results for understand: g. and planning at both._ grade levels and both

types of problemsl

. ' IR

Results of interviews with teachers indicated that teachers grey

- v -

more positive about problem-solving and their ability to ‘téach it,
found clearly structured guidelines for implementing the program valuable.

and felt low achievers were motivated by the program most of the teachers _

i also found the MPS pfogram "teachable." C .
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S. Interpretations “*"“T~~allﬁh;ﬁﬂﬁhhhﬁ - ' N

The authors concluded that the MPS program df?gsucceed in improving
students’ success inaproblem solving on dimensions of- understanding
and planning, and that the MPS program is more’ successful with process
problems than translation problems. The program did not SubStantially
improve sucé@ss oh _obtaining correct results. The MP§S program d .a
positive influence on teachers and has the strength of "being organized
in a way that teachers can use itWith very Iittle in-service training-

The authors recommeénd a change of focus from instruction,variables
to. student and process variables through observatdons of students as
-
they solve problems.

Abstractor’'s Comments,

Charles and Lester have conducted an important study, the type which
is critical for any hope of achieving the problem—solving goals stated

in the NCTM's Ag enda for Action. Without problem—solving programs for -

"teachers which -aré “teachable , " there may: be- more -talk about problem
.solving but less action in the classroom. The “MPS program appears to
“ be a sound and well-developed program which can be integrated with
regular mathematics prograns in:classrooms with relatively littlée in-
service training. B _ ’ '
The authors- have- recognized some limitations oé the study such as .
a lack of observation of studen sqactually working on problems. This
practical problem does, -not dimi sh’ positive.effects noted from paper=-"
and—pencil tests. .The authors also recognize the limitations of using ’
voanteer teachers when making generalizations. - - : //////
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The foliowing are ‘additional ;comments and limitations:

¥ . i

1. Although the authors Hp point out the limitations concerning the

effeere of adninistering two problem-solving tests at intermediate -
stages to the trearmént groups, &heir.just;fication on the jﬂk
" grounds that the "Eést problems replaeed the instructional

_problems on. the days of the tests? and that the students vere
unaware thét the /test problems were being ueed'for test purposeé
is tenuons. The MPS classee may well have gained‘advantoges |

from thé extra ﬁes;ing. The authors were interested in changes
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-___occurripng as he”MﬁS_ptogram developed. It would-hé?e been
useful to defermine as well what changes were taking place with

classes “following a regular problem-solving program.

1

The authors mentioned three levels of difficulty in the item
pool of problems_andaalso'a stétenent about theldesirability of
an_ average student being able to solve the problems. - The
conditions seem contraﬂictory Other-thgn referring to problems
as comglex tran;iﬁtion or pnopess“ﬁroblems, the nature of the
problems actually used is a mys?Ery for the reader. It would

have _been.very helpful to provide examg}es of probleris at the

1
*

. two grade levels reported. o ; A
- . . .. - w _ l
‘ . o . Coahe T

There. is -a contradlction between a graph that shows the trends

for planning in- the grade ? process problems and’the statement
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‘_tha;wﬂstudents inrgrade 7- exhibited—171—simi%ar—improvemen%~ra§es

- ‘ during the first and third periods and a much slower rate during
the middle periQd "
occurred in the first period and. the slowest growth in the third

The graph indicates ﬁhat the greatest growth

period,. From the graph it appears that growth rates were abOut

0 6 0.25, and 0 10 approximately. .
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‘ research:within reach of any interested teacher. S

~ i . -

. . R VY .
4, Suggested daily time allotments for, problem-solving were as lom
s 3 minutes and- as much as 25 minutes.- It would have been
useful to obtain information on the approximate amount of time
devoted to problem-solving by both treatment and control group
teachers. A questionnaire to obtain such information would
" have enhanced the informaéion'gathered from interviews of

L
teachers in the treatment group. _ .

5. The evgluation scoiing soheme gave equal weight to understanding,
.planning, and result in the proHlems. The means obtained on
dimensions of understanding and"planning are so similar that one
cannot thP but ask the question: Are they really measuring the

" same thing? For the translation problems the means- are almost
identical. In 8 comparisons the means, for understanding and
planning- differ at <most’ by,O 04 (unadjusted.means). For process
proble the greatest difference between means for the same two
dimeﬂsZins‘is 0.19. This observation illustrates the diffi%ulties
- of evaluation in- problem-solving, s point not unnoticed by the
authors, who suggest the need to develop valid and reliable
. problem-solving. instruments. L. .

L.
.

- - -

Despite these observations and limitations, overall, Charles and"
Lester . have demonstrated a much needed model for c1assroom implementation

of problem solving which appears to be. a sterling example of practical

N —
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Clute, Pamela S.” MATHEMATICS ANXIETY, INSTRUCTIONAL METHOD, AND
ACHIEVEMENT IN A SURVEY COURSE IN COLLEGE MATHEMATICS. . Journal for
Research in Mathematics Educations15: 50-58; January 1984.

Abstract and comments prepared for I.M.E. by RUTH ANN MEYER, Western
Michigan University. '

1. Purpose - . _ e
The stated purpose of this study was to look at the:relationship
of anxiety and teaching method, and their interaction to mathematics

achievement.
2, Rationale. ’ ’ . ' -

The author comments that although research has shown that mathematics
-achievement is related to mathematics anxiety and that research also <
supports the notion that teacHing behaviors and techniques such as s
- direct instruction make a difference in .student achievement, ne cne
had previously investigated the relationshiptof the two factors,
mathematics anxiety and instructional method,,to_mathematics achievement.
“Consequently, she.designed a study for which she hypothesized that ‘
college students with low mathematics anxiety would perform higher on .
a mathematics achievement test when taught using a- discovery approach,
%kwhereas ‘students with high anxiety would find an expository approach
more conducive to learning.

- ' FooT

. 3. - Research Design and, Procedures . e

- eﬁ? _ . _ - .
) ubjects. The subjects were 44 college students %é the University
of California, Riverside, and 37 students at, California ‘State College,
San Bernardino, who enrolled in a mathematics survey course, " The --
purpose of this Survey course was to teach logical problem—solving,

-

and critical thinking aspects of various mathematics topics. ;

7 %§§
60




v,w -

ES - B
et LT
‘.l Lo 4 4 .
.
St - ]
, SFE
LI 4 ’ ,.
L .a‘{ 1 -
T
-
[~
'{3'.
1N
R
-
. L
-
L
-
. -
’ -
- L8
b -
g

[inndmee -0,-- A «, - "r“fi". s

.z g R T ;
L u-"\ o ACv [ -
+ - S0 . .
- - [
- -
PR . : 56

) Procedures: Subjects uere'separated into high, medium, and low
anxiety groups as determined by‘their scores on the Mathematics
Anxiety- Rating Scale. (MARS)
ordered according to,their MARS scores and randomly assigned to one
of two treatment groups, direct instructiontdiscovery or direct
instruction equsitogy- The University of California and California

At each college, students were rank-"

" questioning strategies.”

State University Mathematics Test (UC/CSU) was then administered to
the sample to assess students’ ability £o handle high-school- level
algebraic computations and to assess the equivalence of the two )

treatment groups within and across colleges-with respect to these

skills. . -

)

Ll - t
Following the test administration, the author taught the same
survey topics to the two treatment groups at each of the colleges.
Her role in the discovery method was ?to facilitate the lesson. and
guide students toward a discovery of the daily objectives through
In the expository.method her goal was to
present a well-organized lecture that would present the daily,
objectives in 2 clear manner. At the end ‘of the quarter, she
administered amultiple-choice mathematics achievement test {MAT)

that she had developed to measure how well the students had acquired

_ the survey cdurse content.

. . -
- . .
Y

. A
4. Findings . -

Since there were no significant college effects for the descriptive
data of the MARS and the uc/csu Mathematics Test for the twg treatment,
ZYOUupSs, . data from the two colleges were ngled. An analysis of
variance of the pooled data showed a significangvanxiety éffect
(pg( 01) Students‘with high mathematics anxiety scored lower on the
mathematics achievement test than did those. students“with low )




'R R EE R G Uk EE W
-

N

.-

Fi

" -

. N st .
. v
- B ' ¢

" 5, Interpretations

'levels, I adjust by varying and combining methods of instruction.

between method and anxiety level. Groups with a high level of

mathematics anxiety seemed to score higher when taught by the expository
method, whereas low and medium anxiety 1evel groups seemed to score

higher when taught by the discovery method.

\/-"“

3
"

When the items of MAT were classified iﬁto low and high cognitive
levels, an analysis of variance of the low, item scoxes shqwed
significant_effects for arlxiety and for t e‘method«by—anxiety inter-
action, with, the differences.in the sam?.direction\as before. An
analysis of variance for the high-leveliitems showed a significant
main effect for method (discovery groups performed better), a

significant main'effect for anxiety (higher performance was associated

"with lower anxiety), and no significant interaction between method

r

and anxiety.

W
"The results of the study provide new evidence .that high-anxiety

students may benefit more in terms of achievement when taught using

“an expository method whereas low-anxiety students may benefit more when

taught by a discovery method. If the desired outcome is cqrrect
answers to high-level questions, a discovery method may benefi

students at.all leyels of anxiety. It seems highly likely that another-
variaEle, confidence, could interact with instructiopallmethod and.

affect,achievement." {p- 57) .

-

»
L)

Abstactor's Comments

el

The investigator 8 findings ‘seem to support an hypothesis that I
have accepted for. some time in college classroom situations. Students
with “high anxiety do-seem to léarn better when- taught using an ’
expository method whereas low or moderate anxiety students prefer a

guided discovery approach Since I cannot separate students by anxiety

xt

g
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« One questions, however, thé credence that should be placed in a
study such as this. The anxiety-level groups were relatively: small"
i the high ahxiety level at San Bernardino had only five students for .
each instruction method. Moreéuer, one may question the procedure
that was “uséd to form the anxiety groupa’ The investigator adjusted
cut-off scores of MARS for the low, medium, and high groups in order -~
. to have gpproximately equal groups. One questions whqt high, medium,
or:lpw anxiety really mean. How can, there ever be cross-study :
comparisons if investigatofs continue to change cut-off scores, for
" the anxiety levels? ‘ . '
: | : % | -
Two winor errdrs are: ,
_ In Table 1, the first anxiety level for the UC/CSU test
- . should be “High. s - <. .
‘ For Tables 4 and 5, the maximum scores are interchanged..
’ Jr" X .
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